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Alpine 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo by Ben Kimball 
 
 
Acres in NH: 4158 

Percent of NH Area: <1 

Acres Protected: 4158 

Percent Protected: 100 
 
 
 
 

Habitat Distribution Map 
 

 
Habitat Description 

 

In New Hampshire, alpine habitat occurs above treeline (trees taller than 6 ft.) at approximately 4,900 
ft., primarily within the Franconia and Presidential Ranges of the White Mountains. This region 
endures high winds, precipitation, cloud cover, and fog, resulting in low annual temperatures and a 
short growing season (Bliss 1963, Sperduto and Cogbill 1999). The interaction between severe climate 
and geologic featuresτsuch as bedrock, exposure, and aspectτdetermine the distribution and 
structure of alpine systems (Antevs 1932, Bliss 1963, Harries 1966, Sperduto and Cogbill 1999). Alpine 
habitat is comprised of low, treeless tundra communities embedded in a matrix of bedrock, stone, 
talus, or gravel, with or without thin organic soil layers, and interspersed with krummholz. Soils are 
well drained, highly acidic, nutrient poor, and weakly developed (Sperduto and Cogbill 1999). 
Alpine vegetation is grouped into four natural community systems by NHNHB (Sperduto 2011): the 
ŀƭǇƛƴŜ ǘǳƴŘǊŀΣ ŀƭǇƛƴŜ ǊŀǾƛƴŜκǎƴƻǿōŀƴƪΣ ǎǳōŀƭǇƛƴŜ ƘŜŀǘƘ π ƪǊǳƳƳƘƻƭȊκǊƻŎƪȅ ōŀƭŘΣ ŀƴŘ 
alpine/subalpine bog systems. The alpine tundra is the primary system in the alpine zone, and 
occupies most of the summits, ridges, and slopes above treeline. The system is named for its 
ǊŜǎŜƳōƭŀƴŎŜ ǘƻ ǘƘŜ ǘǳƴŘǊŀ ƻŦ ǘƘŜ ŀǊŎǘƛŎ ȊƻƴŜΣ ŀƴŘ ƛǎ ŘƻƳƛƴŀǘŜŘ ōȅ ƳŀǘπŦƻǊƳƛƴƎ ǎƘǊǳōǎ ƭƛƪŜ ŘƛŀǇŜƴǎƛŀ 
(Diapensia lapponica), alpine blueberry (Vaccinium uliginosum), bearberry willow (Salix uvaursi), and 
ŀƭǇƛƴŜπŀȊŀƭŜŀ όKalmia procumbens), and graminoids such as Bigelow's sedge (Carex bigelowii) and 

highland rush (Juncus trifidus). 
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The alpine ǊŀǾƛƴŜκǎƴƻǿōŀƴƪ ǎȅǎǘŜƳ ƛǎ ǊŜǎǘǊƛŎǘŜŘ ǘƻ ƘƛƎƘπŜƭŜǾŀtion ravines, particularly those with 
distinct cirque headwalls. This system occupies these settings where snow accumulates to significant 
depths and is late to melt in the spring. These conditions produce diverse vegetative communities 
ǿƛǘƘ ŀ ƳƛȄ ƻŦ ŀƭǇƛƴŜ ŀƴŘ ƭƻǿƭŀƴŘ ǎǇŜŎƛŜǎΦ ¢ƘŜ ǎǳōŀƭǇƛƴŜ ƘŜŀǘƘ π ƪǊǳƳƳƘƻƭȊκǊƻŎƪȅ ōŀƭŘ ǎȅǎǘŜƳ ƛǎ 
ŦƻǳƴŘ ŀǘ ŜƭŜǾŀǘƛƻƴǎ ōŜƭƻǿ ǘƘŜ άǘǊǳŜ ŀƭǇƛƴŜέ ȊƻƴŜΣ ǇǊƛƳŀǊƛƭȅ ŦǊƻƳ оΣллл ǘƻ пΣфлл ŦǘΦ άYǊǳƳƳƘƻƭȊέ 
ǊŜŦŜǊǎ ǘƻ ǿƛƴŘπŘǿŀǊŦŜŘ ǘƘƛŎƪŜǘǎ ƻŦ trees, primarily black spruce (Picea mariana) or balsam fir (Abies 
balsamea). In heath ς krummholz communities, patches of these stunted trees are mixed with various 
ƭƻǿ ǎƘǊǳōǎΣ ƛƴŎƭǳŘƛƴƎ [ŀōǊŀŘƻǊπǘŜŀ (Rhododendron groenlandicum), sheep laurel (Kalmia 
angustifolia), and crowberries (Empetrum spp.). 
Alpine/subalpine bog systems are actually a type of peatland (see Peatland Habitat Profile), but are 
included in this profile because they are only found as small patches embedded within larger alpine or 
subalpine ecosystems. They are small (less than an acre to around five acres) and occur in concavities 
on ridges, and on moderate to steep slopes over bedrock where some combination of limited 
drainage, the damp subalpine climate, late melting snowpacks, and selfπƳŀƛƴǘŀƛƴƛƴƎ Sphagnum (peat 
moss) mats contribute to peat accumulation. Alpine/subalpine bogs are dominated primarily by 
lowland bog plants found in poor level fen/bog systems, but are distinguished from them by the 
presence of alpine and subalpine species. 

 
Justification (Reason for Concern in NH) 

 

!ƭǇƛƴŜ Ƙŀōƛǘŀǘ ƛǎ ŀ ǊŀǊŜ ŎƻƳƳǳƴƛǘȅ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ bƻǊǘƘŜŀǎǘΣ ƻŎŎǳǊǊƛƴƎ Ƴƻǎǘƭȅ ŀǎ ƛǎƻƭŀǘŜŘ άƛǎƭŀƴŘǎέ 
on high peaks. Unique alpine plant communities, extreme climatic conditions, and isolation lead to 
rare and endemic insect communities. White Mountain fritillary and artic butterflies are known to 
occur only on the Presidential Range, and their host plants may be sensitive to disturbance and 
climate change. Human impacts exist in almost every alpine zone, with the highest concentration 
occurring on ridges and summits (Harvey 2003). The impacts of human presence on alpine birds and 
mammals are not known. Alpine vegetation and soils are not well adapted to heavy recreational 
traffic. 

 
Over the past 20 years, climate change has often been presumed to be the greatest threat to alpine 
habitats in New Hampshire, with the climatic treeline increasing in elevation with rising temperatures, 
ŘƛǎǇƭŀŎƛƴƎ ŀƭǇƛƴŜπŀŘŀǇǘŜŘ ǾŜƎŜǘŀǘƛƻƴ όIŀƭƭƻȅ ŀƴŘ aŀǊƪ нллоΣ [ŜǎƛŎŀ ŀƴŘ aŎ/ǳƴŜ 2004). However, 
recent research suggests that alpine areas in the White Mountains may not be as vulnerable to 
climate change as originally believed, because encroachment by woody vegetation is controlled by 
mechanical degradation from wind and iceτphenomena that are unlikely to change significantly 
under climate change scenarios as they are currently understood (Seidel et al. 2009). Despite these 
revised predictions, alpine vegetation may still be vulnerable to atmospheric pollutants such as 
nitrogen and ozone. 

 
Protection and Regulatory Status 

 

The majority of New Hampshire alpine habitat is within the boundaries of the WMNF. The WMNF is 
ǇŀǊǘ ƻŦ ǘƘŜ bŀǘƛƻƴŀƭ ²ƛƭŘŜǊƴŜǎǎ tǊŜǎŜǊǾŀǘƛƻƴ {ȅǎǘŜƳ όмс ¦Φ{Φ/Φ ммомπммосΣ ту {ǘŀǘΦ уфлύΦ ¢Ƙƛǎ ǎȅǎǘŜƳ 
is comprised of feŘŜǊŀƭƭȅ ƻǿƴŜŘ ŀǊŜŀǎ ŘŜǎƛƎƴŀǘŜŘ ōȅ /ƻƴƎǊŜǎǎ ŀǎ ά²ƛƭŘŜǊƴŜǎǎ !ǊŜŀǎΦέ ¢ƘǊŜŜ 
²ƛƭŘŜǊƴŜǎǎ !ǊŜŀǎ ƛƴ ǘƘŜ ²abC όDǊŜŀǘ DǳƭŦΣ tǊŜǎƛŘŜƴǘƛŀƭπ5Ǌȅ wƛǾŜǊΣ tŜƳƛƎŜǿŀǎǎŜǘύ Ŏƻƴǘŀƛƴ ŀƭǇƛƴŜ 
habitat. 
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Distribution and Research 
 

In New Hampshire, alpine habitat occupies 0.13% (7,717 acres) of the state, with the highest 
concentration occurring in the Presidential Range. The Presidential Range distribution includes Alpine 
DŀǊŘŜƴ όрΣмтр ǘƻ рΣртр ŦǘΦύΣ .ƛƎŜƭƻǿΩǎ [ŀǿƴ όрΣрлл ŦǘΦύΣ DǊŜŀǘ DǳƭŦ όпΣнну ǘƻ рΣуну ŦǘΦύΣ IǳƴǘƛƴƎǘƻƴ 
wŀǾƛƴŜ όпΣлтр ǘƻ рΣптр ŦǘΦύΣ ¢ǳŎƪŜǊƳŀƴΩǎ wŀǾƛƴŜ όпΣрнр ǘƻ рΣмнр ŦǘΦύΣ aƻƴǊƻŜ Cƭŀǘǎ όрΣлтр ŦǘΦύΣ hŀƪŜǎ 
Gulf (4,400 to 5,000 ft.), Washington Summit (6,288 ft.), and Lakes of the Clouds (5,012 ft.) on Mt. 
Washington; Edmunds Col (4,938 to 5,100 ft.) on Mt. Madison (5,367 ft.); Bumpus Brook (5,799 ft.) on 
aǘΦ !ŘŀƳǎΤ aƻƴǘƛŎŜƭƭƻ [ŀǿƴ όрΣофл ŦǘΦύΤ aǘΦ /ƭŀȅ όрΣроо ŦǘΦύΤ YƛƴƎΩǎ wŀǾƛƴŜ όоΣунрπрΣллл ŦǘΦύ ƻƴ aǘΦ 
Jefferson; Mt. Franklin (5,001 ft.); Mt. Monroe (5,384 ft.); and Mt. Eisenhower (4,760 ft.) (Harvey 
2003). The remaining New Hampshire alpine habitat includes: North Baldface, South Baldface, Mt. 
Davis (3,819 ft.), Mt. Bond (4,690 ft.), Mt. Bondcliff (4,265 ft.), Mt.Guyot (4,580 ft.), South Twin (4,902 
ft.), Mt. Lafayette (5,260 ft.), Mt Lincoln (5,089 ft.), and Mt Moosilauke (4,802 ft.) (Harvey 2003). 

 
Current distribution, historic distribution, and status of alpine habitat is synthesized from expert 
review and consultation, management plans, technical field reports, scientific journals, and plant and 
community records in the New Hampshire Heritage Biological and Conservation Data System (BCD). 
Habitat maps were generated utilizing Hale and Rock (2003) landcover analysis for the WMNF, AMC 
alpine habitat polygons for the Presidential Range and Franconia Ridge, and NHNHB exemplary alpine 
natural communities. Alpine invertebrate distributions need study. 

 

 
 

Relative Health of Populations 
 

bŜǿ IŀƳǇǎƘƛǊŜΩǎ ƭŀǊƎŜǎǘ ŜȄǇŀƴǎŜ ƻŦ ŀƭǇƛƴŜ Ƙŀōƛǘŀǘ ƻŎŎǳǊǎ ƛƴ ǘƘŜ tǊŜǎƛŘŜƴǘƛŀƭ wŀƴƎŜ όсΣфом ŀŎύΣ 
followed by Franconia Ridge (379 ac) and Baldface (247 ac). The remaining alpine habitat units 
comprise 160 ac. 

 
 
 

Habitat Condition 
 

Biological Condition:  
Species richness of rare animals within their dispersal distances from the polygon 
Species richness of rare animals within polygon 
Species richness of rare plants in polygon 
Richness of rare and exemplary natural communities in polygon 

 
Landscape Condition:  
Area (hectares) Landscape Complexity 
Local Connectedness 

 
Human Condition:  
Index of Ecological Integrity scaled to State 
Density of hiking trails in the unit (km/km2) 
 
Habitat Management Status:  
 
¢ƘŜ ²ƛƭŘŜǊƴŜǎǎ !ǊŜŀǎ ƛƴ ǘƘŜ ²abC ŎƻƴǘŀƛƴƛƴƎ ŀƭǇƛƴŜ Ƙŀōƛǘŀǘ όtŜƳƛƎŜǿŀǎǎŜǘΣ tǊŜǎƛŘŜƴǘƛŀƭπ5Ǌȅ wƛǾŜǊΣ 
and Great Gulf Wilderness Areas) are managed according to the guidelines and standards delineated  
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in the Land and Resource Management Plan for the White Mountain National Forest. Natural 
processes are allowed to continue with minimal impediment, effects and impacts of human use will 
be minimized, primitive recreation opportunities will be provided, appreciation of the qualities of 
wilderness landscapes will be fostered, and utilization for educational and scientific purpose will be 
continued (USDA Forest Service 2004). 

 
 

Threats to this Habitat in NH 
Threat rankings were calculated by groups of taxonomic or habitat experts using a multistep process (details in Chapter 4). 
Each threat was ranked for these factors: Spatial Extent, Severity, Immediacy, Certainty, and Reversibility (ability to address 
ǘƘŜ ǘƘǊŜŀǘύΦ ¢ƘŜǎŜ ŎƻƳōƛƴŜŘ ǎŎƻǊŜǎ ǇǊƻŘǳŎŜŘ ƻƴŜ ƻǾŜǊŀƭƭ ǘƘǊŜŀǘ ǎŎƻǊŜΦ hƴƭȅ ǘƘǊŜŀǘǎ ǘƘŀǘ ǊŜŎŜƛǾŜŘ ŀ άƳŜŘƛǳƳέ ƻǊ άƘƛƎƘέ ǎŎƻǊŜ 
have accompanying text in this profile. Threats that have a low spatial extent, are unlikely to occur in the next ten years, or 
there is uncertainty in the data will be ranked lower due to these factors. 

 
Habitat degradation from ozone (Threat Rank: Medium)   

 

Nitrogen oxides (Nox) and volatile organic compounds (VOC) are emissions produced in the burning of 
fossils fuels in power plants and gasoline engines. Ozone is a secondary pollutant produced by 
photochemical reactions between Nox and VOC. These reactions are fueled by UV radiation, resulting 
in higher ozone production in summer and at higher elevations (Finco et al. 2013). 

 
Ozone is a highly phytotoxic pollutant, interfering with both photosynthesis and cellular metabolism. 
These impacts are reflected in a decrease in the numbers of flowers and fruits a plant will produce, as 
well as impaired water use efficiency and other functions. Plants weakened by ozone may be more 
susceptible to pests, disease, and drought (Allen 2002). 

 
Ozone is a highly phytotoxic pollutant, interfering with both photosynthesis and cellular metabolism. 
These impacts are reflected in a decrease in the numbers of flowers and fruits a plant will produce, as 
well as impaired water use efficiency and other functions. Plants weakened by ozone may be more 
susceptible to pests, disease, and drought (Allen 2002). 

 

Habitat degradation from mercury deposition  (Threat Rank: Medium)   
 

Exposure of wildlife to mercury may result in mortality, developmental effects, and reduced 
reproductive success. 

 
Studies have documented significant concentrations of mercury in the blood of songbirds, particularly 
ƘƛƎƘπŜƭŜǾŀǘƛƻƴ ǎǇŜŎƛŜǎ ǎǳŎƘ ŀǎ .ƛŎƪƴŜƭƭϥǎ ǘƘǊǳǎƘ όwƛƳƳŜǊ Ŝǘ ŀƭΦ нллрύΦ ²ƘƛƭŜ ǘƘŜ ǘƻȄƛŎ ŜŦŦŜŎǘǎ ƻŦ 
bioaccumulation in animals have been documented, plants do not appear to be sensitive to mercury 
(Lovett et al. 2009). 

 
Habitat degradation from acid deposition (Threat Rank: Medium)   

 

Acid deposition may result in plant mortality, alteration of soil/water chemistry, and loss of nutrients. 

 

!ŎƛŘ ŘŜǇƻǎƛǘƛƻƴ Ƙŀǎ ŘŜŎƭƛƴŜŘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ŘŜŎǊŜŀǎŜŘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ Ŧƻǎǎƛƭ ŦǳŜƭπōǳǊƴƛƴƎ 
power plants (Burns et al. 2011). However, it is unlikely that sensitive habitats that have already 
experienced significant acidification will recover without further reductions in acid deposition. 

 

Habitat degradation from contamination around railway tracks (Cog railway) (Threat Rank: Medium) 
 

The engines from the cog railway have historically caused contamination of the area surrounding the 
ǘǊŀŎƪǎΣ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘŜ ŎƻŀƭπŦƛǊŜŘ ŜƴƎƛƴŜǎΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ōǳǊƛŜŘ ŎŀōƭŜ ŀƴŘ ŦƛōŜǊπƻǇǘƛŎ  
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lines adjacent to the tracks disturbed alpine vegetation and created an unvegetated zone several 
meters wide. 

 
Four years after the installation of the buried cable lines along the cog railway, recovery of alpine 
vegetation has been extremely slow (Capers & Taylor 2014). This same study observed frequent 
ŎƛƴŘŜǊǎ ǇǊƻŘǳŎŜŘ ōȅ ŎƻŀƭπŦƛǊŜŘ ǘǊŀƛƴǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀΣ ŀƭǘƘƻǳƎƘ ǘƘŜƛǊ ŜŦfects on vegetation 
ŀǊŜ ǳƴƪƴƻǿƴΦ ¢ƘŜ ŎƻƎ Ǌŀƛƭǿŀȅ Ƙŀǎ ǊŜǇƭŀŎŜŘ Ƴƻǎǘ ƻŦ ǘƘŜƛǊ ŎƻŀƭπŦƛǊŜŘ ŜƴƎƛƴŜǎ ǿƛǘƘ ōƛƻŘƛŜǎŜƭ ŜƴƎƛƴŜǎΣ 
eliminating the generation of new cinders, although other chemical contamination may still occur. 

 

 

List of Lower Ranking Threats: 
 

Habitat degradation from snow compaction related to recreational activity 
 

Habitat degradation from recreation infrastructure that concentrates visitor impacts around facilities 
(AMC huts and Mt. Washington summit buildings) 

 

Habitat degradation from hikers that trample vegetation and cause soil erosion 
 

Mortality from the collection of individuals from the wild 
 

Habitat conversion and impacts from roads 
 

Habitat conversion and degradation from wind tower and turbine development or communication 
towers, potential for ongoing wildlife impacts through direct mortality and disturbance to behavior. 

 

Habitat degradation from changes in temperature or weather patterns that can change 
species composition 

 
 

Actions to benefit this Habitat in NH 
 

Monitor  vegetation to assess habitat changes across space and time   
 

Primary Threat Addressed: Habitat degradation from changes in temperature or weather 
patterns that can change species composition 

 

Specific Threat (IUCN Threat Levels): Climate change & severe weather 
 
Objective: 

To assess changes in habitat resulting from various aspects of climate change and atmospheric 
pollution. 

 

General Strategy: 

¢ƘŜ !ǇǇŀƭŀŎƘƛŀƴ aƻǳƴǘŀƛƴ /ƭǳō ŀƴŘ aƻǳƴǘ ²ŀǎƘƛƴƎǘƻƴ hōǎŜǊǾŀǘƻǊȅ ƘŀǾŜ ōŜŜƴ ŎƻƴŘǳŎǘƛƴƎ ƭƻƴƎπǘŜǊƳ 
monitoring on alpine vegetation to document changes in species composition and structure resulting 
from the effects of atmospheric pollution and climate change. NHFG should provide support to these 
ongoing efforts. 

 

 

Political Location: Watershed Location: 

Coos County AndroǎŎƻƎƎƛƴπ{ŀŎƻ ²ŀǘŜǊǎƘŜŘ 
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Advise land managers on mitigating trail impacts.   
 

Primary Threat Addressed: Habitat degradation from hikers that trample vegetation and cause soil 
erosion 

 

Specific Threat (IUCN Threat Levels): Human intrusions & disturbance 
 
Objective: 

9ƭƛƳƛƴŀǘŜ ǘƘŜ ŎƻπƻŎŎǳǊǊŜƴŎŜ ƻŦ ǘǊŀƛƭ ƛƳǇŀŎǘǎ ǿƛǘƘ ŘŜƭƛƴŜŀǘŜŘ {мπǊŀƴƪŜŘ ƴŀǘǳǊŀƭ ŎƻƳƳǳƴƛǘƛŜǎ ŀƴŘ ǊŀǊŜ 
alpine lepidopteran habitats. 

 

General Strategy: 

NHFG will delineate sensitive areas and provide trail advisories to all managing agencies to mitigate 
trail impacts to wildlife and wildlife habitats. NHFG will become a recognized participant of the 
Appalachian Trail Conference (ATC) Cooperative Management System. Participants include AMC, 
DOC, NHDES, and WMNF formalized through a series of CoopeǊŀǘƛǾŜ !ƎǊŜŜƳŜƴǘǎ ŀǘ ōƻǘƘ ǘƘŜ ǎǘŀǘŜπ 
level and local level (New Hampshire is one of the only states that does not have a wildlife agency as a 
partner). NHFG will be involved in the development, review, and approval of the Appalachian Trail 
Local Management Plan. NHFG will enter a MOA with DRED to maintain and manage trails in 
accordance with the health of wildlife and wildlife habitats. 

 

 

Political Location: Watershed Location: 

Coos County 
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http://earthobservatory.nasa.gov/Features/OzoneWeBreathe/
http://earthobservatory.nasa.gov/Features/OzoneWeBreathe/
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Appalachian Oak Pine Forest 
 

 

 
Photo by Pete Bowman 

 

 
Acres in NH: 688,106 

Percent of NH Area: 12 

Acres Protected: 116,978 
Percent Protected: 17 

 

 

 

Habitat Distribution Map 
 

 
Habitat Description 

 

¢ƘŜ !ǇǇŀƭŀŎƘƛŀƴ ƻŀƪ π ǇƛƴŜ ŦƻǊŜǎǘ ǎȅǎǘŜƳ ƛǎ ŦƻǳƴŘ Ƴƻǎǘƭȅ ōŜƭƻǿ флл Ŧǘ ŜƭŜǾŀǘƛƻƴ ƛƴ ǎƻǳǘƘŜǊƴ bŜǿ 
Hampshire, south of and at lower elevations than the ƘŜƳƭƻŎƪπƘŀǊŘǿƻƻŘπǇƛƴŜ ŦƻǊŜǎǘ ǎȅǎǘŜƳ 
(Sperduto 2011). In these forests, the climate is warmer and drier, elevations are lower, the growing 
season is longer, and fire was historically more frequent than in the forests to the north. These 
forests are characterized by tree species with a distribution centered in the central Appalachian 
states further to the south, which are largely absent from other New Hampshire forests. These 
include several oak species such as white oak (Quercus alba), black oak (Quercus velutina), scarlet 
oak (Quercus coccinea), and chestnut oak (Quercus montana), as well as hickories (Carya spp.), 
sassafras (Sassafras albidum), pitch pine (Pinus rigida), and mountain laurel (Kalmia latifolia). 

 
Substrates in these forests include nuǘǊƛŜƴǘπǇƻƻǊΣ ŘǊȅ ǘƻ ƳŜǎƛŎ ǎŀƴŘȅ ƎƭŀŎƛŀƭ ǘƛƭƭǎΣ ŀƴŘ ǎƻƳŜ ƭŀǊƎŜ ŀǊŜŀǎ 
ƻŦ ǎŀƴŘ Ǉƭŀƛƴ ƻǊ ǎƘŀƭƭƻǿπǘƻπōŜŘǊƻŎƪ ǘƛƭƭǎΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ƛƴ ǘƘŜ ǎŜŀŎƻŀǎǘ ŀƴŘ ƭƻǿŜǊ aŜǊǊƛƳŀŎƪ ŀƴŘ 
Connecticut River valleys. Sand plains in these areas that have a frequent fire history tend toward 
pine barren habitat; those with a less frequent fire regime (i.e., more than 50 to 100 years) are more 
ƭƛƪŜƭȅ ǘƻ ǎǳǇǇƻǊǘ ƘŜƳƭƻŎƪ π ƘŀǊŘǿƻƻŘ π ǇƛƴŜ ŦƻǊŜǎǘǎΦ aƻǊŜ ƛǎƻƭŀǘŜŘ ǇŀǘŎƘŜǎ ƻŦ !ǇǇŀƭŀŎƘƛŀƴ ƻŀƪ π ǇƛƴŜ 
forest can be found to the north in central New Hampshire, on dry rocky ridges or sand plains with a 
historic fire regime. 
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Justification (Reason for Concern in NH) 

 

!ǇǇŀƭŀŎƘƛŀƴ ƻŀƪ π ǇƛƴŜ ŦƻǊŜǎǘ ŎǳǊǊŜƴǘƭȅ Ƙŀǎ ŀ ƭƛƳƛǘŜŘ ŘƛǎǘǊƛōǳǘƛƻƴ ƛƴ bŜǿ IŀƳǇǎƘƛǊŜΣ ŎƻǾŜǊƛƴƎ 
approximately 12% of the ǎǘŀǘŜΩǎ ƭŀƴŘ ŀǊŜŀΦ !ǾŀƛƭŀōƭŜ Řŀǘŀ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ мн҈ ƻŦ ǘƘŜ 
ǎǘŀǘŜΩǎ ǇƻǘŜƴǘƛŀƭ !ǇǇŀƭŀŎƘƛŀƴ ƻŀƪ ǇƛƴŜ ŦƻǊŜǎǘ ƛǎ ƻƴ ǇŜǊƳŀƴŜƴǘƭȅ ǇǊƻǘŜŎǘŜŘ ƭŀƴŘǎΦ ¢Ƙƛǎ ŦƻǊŜǎǘ ǘȅǇŜ 
supports 104 vertebrate species in New Hampshire, including 8 amphibians, 12 reptiles, 67 birds, and 
17 mammals. Threatened and endangered wildlife species occurring in this forest type include timber 
rattlesnake and eastern hognose snake. In New Hampshire, intense development has dramatically 
reduced the area of this forest type that is influenced by natural disturbance regimes, resulting in a 
preponderance of the forest currently in older age classes. A full range of age classes well distributed 
on the landscape is important to support the diversity of wildlife species that depend on this forest 
type. 

 
Protection and Regulatory Status 

 

aƻǎǘ ƻŦ bŜǿ IŀƳǇǎƘƛǊŜΩǎ !ǇǇŀƭŀŎƘƛŀƴ ƻŀƪ π ǇƛƴŜ ŦƻǊŜǎǘ ƻŎŎǳǊǎ ƻƴ ǎƳŀƭƭΣ ǇǊƛǾŀǘŜƭȅ ƻǿƴŜŘ ǇŀǊŎŜƭǎΦ 
Forestry on state lands is covered by RSAs 216, 217, and 218. RSA 227 stipulates requirements for 
residual ōŀǎŀƭ ŀǊŜŀ ƛƴ ǊƛǇŀǊƛŀƴ ŀǊŜŀǎΦ ¢ƘŜ Ƴŀƴǳŀƭ άDƻƻŘ CƻǊŜǎǘǊȅ ƛƴ ǘƘŜ DǊŀƴƛǘŜ {ǘŀǘŜέ ό.ŜƴƴŜǘǘ нлмлύ 
provides recommended management practices for sustainable forestry in New Hampshire. 

 
 

Distribution and Research 
 

Appalachian oak pine forest occurs primarily in southern New Hampshire, with more than 40% by 
area in Rockingham County and approximately 20%, 15%, and 10% in Hillsborough Strafford, and 
Cheshire counties, respectively. Additional fieldwork is needed to evaluate correlations between 
soil series and forest type as outlined in Homer (2005). County soil surveys outline soils suitable 
for forestry from an economic perspective. However, little has been done to evaluate soils from 
an ecological perspective (e.g., if left unmanaged, an area with a particular soil would eventually 
succeed to Appalachian oak pine forest). Fieldwork is also needed to ground truth the 
Appalachian oak pine map. wŜǎŜŀǊŎƘ ƛǎ ƴŜŜŘŜŘ ǘƻ ƛŘŜƴǘƛŦȅ ƘǳƳŀƴπŎǊŜŀǘŜŘ ŘƛǎǘǳǊōŀƴŎŜ ǊŜƎƛƳŜǎ 
that can maintain and regenerate Appalachian oak pine forest. 

 

 
 

Relative Health of Populations 
 

!ƴ ŀǇǇǊƻȄƛƳŀǘŜƭȅ р҈ ŘŜŎǊŜŀǎŜ ƛƴ ŦƻǊŜǎǘ ŀǊŜŀ ƻŎŎǳǊǊŜŘ ōŜǘǿŜŜƴ мффн ŀƴŘ мффо ŀƴŘ нллм ƛƴ ǘƘŜ пπ 
Ŏƻǳƴǘȅ ŀǊŜŀ ǿƘŜǊŜ ŀǇǇǊƻȄƛƳŀǘŜƭȅ фл҈ ƻŦ bŜǿ IŀƳǇǎƘƛǊŜΩǎ ǇƻǘŜƴǘƛŀƭ !ǇǇŀƭŀŎƘƛŀƴ ƻŀƪ ǇƛƴŜ ŦƻǊŜǎǘ 
occurs. 

 
 
 

Habitat Condition 
 
Biological Condition:  

Species richness of rare animals within their dispersal distances from the polygon 
Species richness of rare plants by landform and elevation zone 
Richness of rare and exemplary natural communities in polygon 
Vertebrate species richness (VT/NH GAP Analysis) 

 
Landscape Condition:  
Landscape Complexity 
Local Connectedness 
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Similarity of habitat 
Size of unfragmented block within which matrix forest is located 

 
Human Condition:  
Index of Ecological Integrity 
 
Habitat Management Status:  
 
!ǇǇǊƻȄƛƳŀǘŜƭȅ нр҈ ƻŦ ǘƘŜ пπŎƻǳƴǘȅ ŀǊŜŀ ƛƴ ǿƘƛŎƘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ фл҈ ƻŦ ǇƻǘŜƴǘƛŀƭ !ǇǇŀƭŀŎƘƛŀƴ ƻŀƪ 
pine forest area occurs is in certified Tree Farms (calculated from TNC data and data in Thorne and 
Sundquist 2001). 

 

 
 

Threats to this Habitat in NH 
Threat rankings were calculated by groups of taxonomic or habitat experts using a multistep process (details in Chapter 4). 
Each threat was ranked for these factors: Spatial Extent, Severity, Immediacy, Certainty, and Reversibility (ability to address 
ǘƘŜ ǘƘǊŜŀǘύΦ ¢ƘŜǎŜ ŎƻƳōƛƴŜŘ ǎŎƻǊŜǎ ǇǊƻŘǳŎŜŘ ƻƴŜ ƻǾŜǊŀƭƭ ǘƘǊŜŀǘ ǎŎƻǊŜΦ hƴƭȅ ǘƘǊŜŀǘǎ ǘƘŀǘ ǊŜŎŜƛǾŜŘ ŀ άƳŜŘƛǳƳέ ƻǊ άƘƛƎƘέ ǎŎƻǊŜ 
have accompanying text in this profile. Threats that have a low spatial extent, are unlikely to occur in the next ten years, or 
there is uncertainty in the data will be ranked lower due to these factors. 

 
Habitat conversion and degradation from development (Threat Rank: High)   

 

Development reduces matrix forest habitat by converting natural forest to landscaped lawns and 
impermeable surfaces (e.g., buildings, roads). Development also contributes to forest fragmentation 
by directly reducing habitat, increasing traffic on existing roads, and requiring construction of new 
transportation infrastructure. 

 
A study of 10 New Hampshire communities found that their populations increased by an average of 
70.9% (range 9.7 to 189.7%) between 1974 and 1992, while developed land increased by an average 
of 137.2%. In the community with 9.7% population growth, developed land increased by 15.9% (New 
Hampshire Office of State Planning (NHOSP) 2000). 

 
Iŀōƛǘŀǘ ŘŜƎǊŀŘŀǘƛƻƴ ŦǊƻƳ ǿŀǊƳƛƴƎ ŎƻƴŘƛǘƛƻƴǎ ǘƘŀǘ ŀƭƭƻǿ ŎƻƭŘπƭƛƳƛǘŜŘ ŦƻǊŜǎǘ ǇŜǎǘǎ ǘƻ ƳƻǾŜ ƴƻǊǘƘ 
(Threat Rank: Medium) 

 

New Hampshire forests are currently at risk from a variety of insect pests (emerald ash borer, balsam 
wooly adelgid, gypsy moth, etc.). The current ranges of some of these pests, such as hemlock wooly 
adelgid, are believed to be limited by cold winter temperatures (NHDFL 2015). Under a warming 
climate scenario, the ranges of some of these species could expand, and new insect species could 
move into the state. 

 
Climate change is expected to result in the movement of forest pests (Dukes et al. 2009), but these 
impacts are primarily speculative at present. 

 
Habitat degradation and mortality from insect pests (gypsy moth, Asian longhorn beetle, introduced 

insects)  (Threat Rank: Medium)   
 

¢ƘŜǊŜ ŀǊŜ ŀ ƴǳƳōŜǊ ƻŦ ƴƻƴπƴŀǘƛǾŜ ƛƴǎŜŎǘ ǇŜǎǘǎ ǘƘŀǘ ƘŀǾŜ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƛƳǇŀŎǘ ŦƻǊŜǎǘ 
habitats, including gypsy moth, hemlock wooly adelgid, emerald ash borer, and Asian longhorned 
beetle. The relatively low concentrations of hemlock and ash trees in Appalachian oak ς pine forests 
mean that hemlock wooly adelgid and emerald ash borer are not significant pests in this habitat.  
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However, gypsy moth and Asian longhorned beetle both have the potential for devastating impacts in 
these forests. 

 
Gypsȅ ƳƻǘƘ ƻǳǘōǊŜŀƪǎ ƘŀǾŜ ǊŜǎǳƭǘŜŘ ƛƴ ǎƛƎƴƛŦƛŎŀƴǘ ŘŀƳŀƎŜ ǘƻ bŜǿ IŀƳǇǎƘƛǊŜΩǎ ŦƻǊŜǎǘǎ ƛƴ ǘƘŜ Ǉŀǎǘ 
(UNH Cooperative Extension 2003). Current population levels are fairly low and typically controlled by 
a variety of parasites and predators. However, given the proper combination of population dynamics 
and suitable weather conditions, there is the potential for catastrophic outbreaks in the future. 

 

Habitat degradation from introduced or invasive plants (Threat Rank: Medium)   
 

Invasive species are regarded as one of ǘƘŜ ƭŜŀŘƛƴƎ ǘƘǊŜŀǘǎ ǘƻ ŀǘπǊƛǎƪ ǎǇŜŎƛŜǎ ƴŀǘƛƻƴǿƛŘŜΣ ōŜƘƛƴŘ ƻƴƭȅ 
habitat destruction (Stein and Flack 1996). In particular, invasive plants may decrease plant species 
diversity, produce allelopathic chemicals that retard other species, modify disturbance regimes, and 
ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƳƻŘƛŦȅ ǘƘŜ ǎǇŜŎƛŜǎΩ ŎƻƳǇƻǎƛǘƛƻƴ ŀƴŘ ǎǘǊǳŎǘǳǊŜ ƻŦ ǾŜƎŜǘŀǘƛƻƴ ό{ƛƭŀƴŘŜǊ ŀƴŘ YƭŜǇŜƛǎ нллмύΦ 

 
Different habitat types have varying levels of vulnerability to invasion by exotic plants. Typically 
occurring on dry sites with acidic, nutrƛŜƴǘπǇƻƻǊ ǎƻƛƭǎΣ !ǇǇŀƭŀŎƘƛŀƴ ƻŀƪ ς pine forests are less 
susceptible to threat of invasive plants than some other habitats. Nevertheless, there are several 
woody understory species that are frequently observed in this habitat, particularly glossy buckthorn 
(Frangula alnus), Japanese barberry (Berberis thunbergii), and burning bush (Euonymus alatus). These 
plants are much more likely to be observed where the habitat is heavily fragmented by residential and 
commercial development. 

 
Habitat degradation from the creation and presence of roads (Threat Rank: Medium)   

 

Transportation infrastructure fragments forest blocks, creating edge effects from light penetration and 
exposure to wind and pollutants such as road salt and hydrocarbons. 

 
Large carnivores may be unable to maintain sustainable populations in landscapes with road densities 
exceeding 1 mi/ mi2 (Forman and Alexander 1998). Roads affect forest and habitat conditions well 
beyond the actual edge of the forest (Ranney et al. 1981). Roads can negatively affect landscape 
permeability for black bears, bobcats, and lynx (Forman et al. 2003). 

 
Habitat conversion due to sand and gravel extraction  (Threat Rank: Medium)   

 

!ǇǇŀƭŀŎƘƛŀƴ ƻŀƪ π ǇƛƴŜ ŦƻǊŜǎǘǎ ǘȅǇƛŎŀƭƭȅ ƻŎŎǳǊ ƻƴ ŘǊȅΣ ǿŜƭƭπŘǊŀƛƴŜŘ ǎƛǘŜǎΦ ¢ƘŜǎŜ ǎƛǘŜǎ ŀǊŜ ƻŦǘŜƴ ǿŜƭƭπ 
drained because they occur on deposits of sand and gravel, often along large rivers. Large sand and 
gravel deposits are frequently targeted for surface mining. When a site is mined for these materials, 

any habitats that occurred there are destroyed, and the wildlife that utilized them are displaced. 

 
DES maintains a database of sand and gravel mining operations that have applied for a permit with the 
ŀƎŜƴŎȅΦ ²ƛǘƘƛƴ ǘƘŜ ŀǇǇǊƻȄƛƳŀǘŜ ǊŀƴƎŜ ƻŦ !ǇǇŀƭŀŎƘƛŀƴ ƻŀƪ π ǇƛƴŜ Ƙŀōƛǘŀǘ ƛƴ bIΣ ǘƘŜǊŜ ŀǊŜ ƻǾŜǊ рл 
known sand or gravel mines. The majority of those do not have their boundaries delineated in a GIS 
layer, but the ones that do impact over 2500 acres. It is unknown how many of these locations 
ǇǊŜǾƛƻǳǎƭȅ ǎǳǇǇƻǊǘŜŘ !ǇǇŀƭŀŎƘƛŀƴ ƻŀƪ π ǇƛƴŜ ŦƻǊŜǎǘΣ ōǳǘ ǇǊŜǎǳƳably many of them did, particularly on 
sand deposits in the Merrimack River valley and near the seacoast. 

 

Habitat conversion resulting from decisions on land use and management  (Threat Rank: Medium)   
 

In New Hampshire, land use decisions are made at the municipal scale by volunteer planning boards 
with little or no training in natural resource issues. In cities and some of the larger towns, professional  
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planning staff evaluate proposed developments and provide input to the planning board, but this is 
the exception rather than the rule. Most professional planners lack training in ecology or natural 
resources. Decisions are typically based on engineering and aesthetic considerations, with no 
recognition of direct or cumulative impacts on the underlying ecological functions of the affected 
lands or on impacts to wildlife habitat. 

 
A Growth Management Advisory Committee convened by the New Hampshire Office of State Planning 
in 1999 concluded that: 
ω LƳǇŀŎǘs of growth and development are cumulative over decades 
ω 5ŜǾŜƭƻǇƳŜƴǘ ƛƴ bŜǿ IŀƳǇǎƘƛǊŜ Ƙŀǎ ƻŎŎǳǊǊŜŘ ƛƴŎǊŜƳŜƴǘŀƭƭȅΣ ǊŜǎǳƭǘƛƴƎ ƛƴ ŦǊŀƎƳŜƴǘŀǘƛƻƴ ŀƴŘ ƭƻǎǎ ƻŦ 
important and environmentally sensitive areas, including forestlands and wildlife habitat 
ω /ƻƳƳǳƴƛǘƛŜs seldom evaluate the potential impacts of their zoning ordinance or land use 
regulations (NHOSP 2000) 

 

 

List of Lower Ranking Threats: 
 

Habitat degradation from increased risk of fire due to summer droughts 
 

Habitat degradation from increased ice and wind storms that cause damage to trees resulting in 
acceleration of species composition changes 

 

Habitat and species impacts from salvage logging that occurs after storms and pest invasions resulting 
in species composition changes 

 

Species and habitat impacts from species composition changes related to climate change 
 

Habitat degradation from mercury deposition 
 

Habitat degradation from acid deposition 
 

Habitat degradation from groundwater and surface withdrawals 
 

Habitat degradation from a lack of fire that leads to loss of constituent plant species 
 

Disturbance and habitat degradation from hiking and biking trails 
 

Habitat degradation and mortality from legal and illegal OHRV and snowmobile activity 
 

Habitat impacts and conversion from the reduction in ŦƻǊŜǎǘπōŀǎŜŘ ŜŎƻƴƻƳȅ ŀƴŘ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ 
 

Mortality of wildlife species from the creation and presence of roads 
 

Habitat conversion and impacts to wildlife from fragmentation 
 

Habitat degradation from drought stress that leads to increased fire 
 
 
 

Actions to benefit this Habitat in NH 
 

Incorporate habitat conservation into local land use planning   
 

Primary Threat Addressed: Habitat conversion and degradation from development 
 

Specific Threat (IUCN Threat Levels): Residential & commercial development 
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Objective: 

9ƴƘŀƴŎŜ ǇǊƻǘŜŎǘƛƻƴ ƻŦ !ǇǇŀƭŀŎƘƛŀƴ ƻŀƪ π ǇƛƴŜ ŦƻǊŜǎǘǎ ōȅ ƛƴŎƻǊǇƻǊŀǘƛƴƎ ŎƻƴǎŜǊǾŀǘƛƻƴ Ǝƻŀƭǎ ƛƴǘƻ 
planning documents, such as municipal and regional master plans, zoning ordinances, and subdivision 
regulations. 

 

General Strategy: 

The critical gap that NHFG can address is the scientific basis for implementing land use policies and 
regulations that protect the ecological function and health of wildlife populations and their habitats. 
This technical assistance needs to be combined with an integrated approach to land use decisions 
ŀƳƻƴƎ ƭƻŎŀƭ ŘŜŎƛǎƛƻƴπƳŀƪŜǊǎΦ bICD ǎƘƻǳƭŘ ǿƻǊƪ ǿƛǘƘ ¦bI /ƻƻǇŜǊŀǘƛǾŜ 9ȄǘŜƴǎƛƻƴ ŀƴŘ bŜǿ 
Hampshire Office of Energy and Planning, key outreach partners to facilitate training for NHFG 
biologists on the integration of wildlife habitat information into local land use planning and 
regulation. Likewise, Cooperative Extension can facilitate training for town planners, planning 
boards, regional planners, and others involved in writing master plans and local ordinances, on how 
to integrate wildlife considerations into local planning. 

 

 

Political Location: Watershed Location: 

Statewide Merrimack Waterhsed 
 

Location Description: 

²ƛǘƘƛƴ ǘƘŜ ǊŀƴƎŜ ƻŦ !ǇǇŀƭŀŎƘƛŀƴ ƻŀƪ π ǇƛƴŜ ŦƻǊŜǎǘΣ ǇǊƛƳŀǊƛƭȅ ƛƴ ǎƻǳǘƘŜǊƴ bIΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ƛƴ ǘƘŜ 
southeast. 

 

 

Prioritize locations and mitigation strategies to reduce direct mortality of wildlife on existing roads 
and promote connectivity among fragmented habitat 

 

Primary Threat Addressed: Mortality of wildlife species from the creation and presence of roads 
 

Specific Threat (IUCN Threat Levels): Transportation & service corridors 
 
Objective: 

The objective is to identify important locations and appropriate strategies for mitigating the effects of 
roads on mortality of wildlife species and connectivity among populations in habitat patches 
fragmented by roads. 

 
General Strategy: 

This action will have the following components: (1) identify high priority locations for implementing 
ǊƻŀŘπƳƛǘƛƎŀǘƛƻƴ ǎǘǊŀǘŜƎƛŜǎΦ ¢ƘŜǎŜ ǇǊƛƻǊƛǘȅ ƭƻŎŀǘƛƻƴǎ Ƴŀȅ ōŜ ōŀǎŜŘ ƻƴ ƛƴŘƛǾƛŘǳŀƭ ǎǇŜŎƛŜǎ of concern, 
ƘƛƎƘ ƳƻǊǘŀƭƛǘȅ ƻŦ ƳǳƭǘƛǇƭŜ ǎǇŜŎƛŜǎΣ ŎƻƴŎŜǊƴǎ ǊŜƎŀǊŘƛƴƎ ǿƛƭŘƭƛŦŜπǾŜƘƛŎƭŜ Ŏƻƭƭƛǎƛƻƴǎ ŀƴŘ ǇǳōƭƛŎ ǎŀŦŜǘȅΣ 
and/or regional connectivity analyses such as the Staying Connected Initiative. Approaches used for 
identifying priority locations may include spatial models and direct observation of live and dead 
animals on roads (Clevenger et al. 2002, Beaudry et al. 2008, Langen et al. 2009, Patrick et al. 2012); 
(2) Identify appropriate mitigation strategies such as signage and crossing structures based on 
biophysical setting and the ecology of target (Jackson 2003, Patrick et al. 2010); (3) Support enabling 
conditions for implementing road mitigation strategies including increased public funding and 
appropriate policies and procedures for transportation management agencies that ensure that 
reengineering of existing structures such as curbs, culverts and underpasses promotes wildlife 
ǇŀǎǎŀƎŜΦ tǊƛƻǊƛǘȅ ǎǇŜŎƛŜǎ ǿƛƭƭ ƛƴŎƭǳŘŜ ǘƛƳōŜǊ ǊŀǘǘƭŜǎƴŀƪŜΣ ŜŀǎǘŜǊƴ ƘƻƎπƴƻǎŜŘ ǎƴŀƪŜΣ ōƻōŎŀǘΣ ŀƴŘ ōƭŀŎƪ 
bear. 

Political Location: Watershed Location: 
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Continue monitoring program to identify new pests and pathogens that threaten forest health.   
 

Primary Threat Addressed: Iŀōƛǘŀǘ ŘŜƎǊŀŘŀǘƛƻƴ ŦǊƻƳ ǿŀǊƳƛƴƎ ŎƻƴŘƛǘƛƻƴǎ ǘƘŀǘ ŀƭƭƻǿ ŎƻƭŘπƭƛƳƛǘŜŘ 
forest pests to move north 

 

Specific Threat (IUCN Threat Levels): Climate change & severe weather 
 
Objective: 

The objective is to protect forest habitats from new forest pests arriving in New Hampshire as a result 
of movement by people or natural dispersal. 

 

General Strategy: 

The Division of Forests and Lands Forest Health Program currently conducts regular monitoring of 
forest health issues, and undertakes activities specifically designed to document the arrival of new 
pests and pathogens. One example is the program using swimming pool filters to try and document 
occurrences of Asian longhorned beetle. 

 
Political Location: Watershed Location: 

Statewide 
 
 

Protect unfragmented blocks and other key wildlife habitats.   
 

Primary Threat Addressed: Habitat conversion and degradation from development 
 

Specific Threat (IUCN Threat Levels): Residential & commercial development 
 
Objective: 

¢ƘŜ ƻōƧŜŎǘƛǾŜ ƛǎ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜ ƭŀǊƎŜǎǘ ŀƴŘ ƘƛƎƘŜǎǘ ǉǳŀƭƛǘȅ ƻŎŎǳǊǊŜƴŎŜǎ ƻŦ !ǇǇŀƭŀŎƘƛŀƴ ƻŀƪ π ǇƛƴŜ ŦƻǊŜǎǘ 
habitat, with an emphasis on developing and maintaining corridors for wildlife movement and species 
dispersal. 

 

General Strategy: 
 

 
Political Location:                                                            Watershed Location: 

Statewide                                                                          Merrimack Watershed 
 

 

Minimize the effect of new road construction on wildlife  mortality and habitat fragmentation  

 
Primary Threat Addressed: Mortality of wildlife species from the creation and presence of roads 

 

Specific Threat (IUCN Threat Levels): Transportation & service corridors 
 
Objective: 

The objective is to ensure that new roads are designed and located with the goal of minimizing effects 
on wildlife mortality and habitat fragmentation 

 

General Strategy: 

New roads should be avoided where possible. When road construction is justified, roads should be 
located to avoid bisecting wetlands, wetland/upland interfaces, large blocks of contiguous habitat, 
and other habitat types that organisms traverse during theiǊ ƭƛŦŜπƘƛǎǘƻǊȅ ŎȅŎƭŜ όŦƻǊ ŜȄŀƳǇƭŜΣ ŀŘƧŀŎŜƴǘ 
to known snake hibernacula). Where new roads will cross known or likely wildlife movement paths or  
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fragment previously contiguous habitat, an evaluation of the most appropriate mitigation strategies 
should be conducted based on the threat status of the species, the biophysical setting and 
corresponding nature of the wildlife crossing (for example organisms concentrated in a narrow 
corridor of suitable habitat or spread along a long road segment), and traffic volume. On high traffic 
volume roads, a combination of regularly maintained barrier fences and suitable crossing structures 
should be used. On low traffic volume roads, ensuring that curbs and other barriers do not prevent 
crossing may be the most appropriate strategy (i.e. facilitating the passage of organisms over the 
roadway). Signage as a strategy for reducing mortality should be used with consideration due to 
ŎƻƴŎŜǊƴǎ ǘƘŀǘ ǘƘƛǎ ŀǇǇǊƻŀŎƘ ƛǎ ƴƻǘ ŜŦŦŜŎǘƛǾŜΦ wŜŘǳŎƛƴƎ ǾŜƘƛŎƭŜ ǎǇŜŜŘ ǘƘǊƻǳƎƘ ǊƻŀŘπŘŜǎƛƎƴ ŜƭŜƳŜƴǘǎ 
Ŏŀƴ ōŜ ŀƴ ŜŦŦŜŎǘƛǾŜ ǘƻƻƭ ŦƻǊ ǊŜŘǳŎƛƴƎ ǿƛƭŘƭƛŦŜπǾŜƘƛŎƭŜ ŎƻƭƭƛǎƛƻƴΦ  ¢Ƙƛǎ ǎǘǊŀǘŜƎȅ ǊŜǉǳƛǊŜǎ ƛƴŦƻǊƳŀǘƛƻƴ 
regarding appropriate road location and design being readily available in an appropriate format for 
ǳǎŜ ōȅ ŘŜŎƛǎƛƻƴπƳŀƪŜǊǎΦ ¢ƘŜ ŜŦŦƛŎŀŎȅ ƻŦ ǘƘƛǎ ǎǘǊŀǘŜƎȅ will be greatly increased by ensuring that best 
management practices are embedded in policies and procedures of transportation management 
agencies, state agencies, and local municipalities. 

 

 

Political Location: Watershed Location: 
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Caves and Mines 
 

 
 
 

 
Photo by Emily Preston 

 

 
Acres in NH:  not available 

Percent of NH Area: 

Acres Protected: 

Percent Protected: 

 

 

 

Habitat Distribution Map 
 

 
Habitat Description 

 

Caves and mines are distinguished from all other New Hampshire habitats by being located below 
ground. Cave and mine habitat does not represent an ecosystem, but rather an abiotic habitat type. 
Prior to the 1800s, no underground cave or mine habitat existed in New Hampshire other than the 
ǎƳŀƭƭ ŦǊŀŎǘǳǊŜ άŎŀǾŜǎέ ƭƻŎŀǘŜŘ ƛƴ ǘƻǳǊƛǎǘ ŀǊŜŀǎ ǎǳŎƘ ŀǎ [ƻǎǘ wƛǾŜǊ ŀƴd The Polar Caves; such structures 
are not true caves. Abandoned lead, graphite and mica mines exist in many towns around the state, 
and were mostly created in the late 1800's and early 1900s. These mines serve as hibernating habitat 
for bats. 

 
Justification (Reason for Concern in NH) 

 

CƛǾŜ ƻŦ bŜǿ IŀƳǇǎƘƛǊŜΩǎ у ōŀǘ ǎǇŜŎƛŜǎ ƻǾŜǊǿƛƴǘŜǊ ƛƴ ǘƘŜ ǎǘŀǘŜΣ ƘƛōŜǊƴŀǘƛƴƎ ƛƴ ǘƘŜǊƳŀƭƭȅ ǎǘŀōƭŜ 
underground caves or mines. A small number of mines in New Hampshire are known to provide 
habitat for hibernating bats, although historic mining data suggest that there could be additional 
mines that provide suitable winter habitat. For conservation, it is necessary to maintain mines with 
attributes (e.g., temperature, airflow, low disturbance) that are required by hibernating bats. 
Managers need better knowledge of hibernacula sites to conserve overwintering animals. 
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Protection and Regulatory Status 

 

The Bureau of Land Management and Office of Surface Mining provide no data regarding use of 
abandoned mines. They may provide public service announcements indicating the danger of entering 
ŀōŀƴŘƻƴŜŘ ƳƛƴŜǎΣ ōǳǘ ƴƻ ǎǇŜŎƛŦƛŎ ŦŜŘŜǊŀƭ ƭŀǿ ŀǇǇŜŀǊǎ ǘƻ ǊŜƎǳƭŀǘŜ ƴƻƴπŎƻƳƳŜǊŎƛŀƭ ǳǎŜ ƻŦ ƳƛƴŜǎΦ 
At the state level, under the Revised Statutes Annotated (RSA), Title I (the State and its Government), 
/ƘŀǇǘŜǊ мнπ9 ǊŜƎǳƭŀǘŜǎ ƳƛƴƛƴƎ ŀƴŘ ǊŜŎƭŀƳŀǘƛƻƴ ŀŎǘƛǾƛǘƛŜǎ ƛƴ bŜǿ IŀƳǇǎƘƛǊŜΦ {ŜŎǘƛƻƴ мнπпΥ± ŘƛǎŎǳǎǎŜǎ 
ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǇƻǎǘπƳƛƴƛƴƎ ǊŜŎƭŀƳŀǘƛƻƴΣ ŀƴŘ ǎǘŀǘŜǎ άǇƻǎǘπƳƛƴƛƴƎ ǳǎŜǎ Ƴŀȅ ƛƴŎƭǳŘŜ ŀƎǊƛŎǳƭǘǳǊŀƭΣ 
recreational, residential, commerŎƛŀƭΣ ƛƴŘǳǎǘǊƛŀƭΣ ŦƻǊŜǎǘǊȅ ƻǊ ƻǇŜƴ ǎǇŀŎŜ ƭŀƴŘ ǳǎŜΦέ ¢Ƙƛǎ ǇƻǎǘπƳƛƴƛƴƎ 
ǊŜŎƭŀƳŀǘƛƻƴ ŀǇǇŜŀǊǎ ǘƻ ǊŜƭŀǘŜ ǘƻ ǘƘŜ Ƙŀōƛǘŀǘ ǎǳǊǊƻǳƴŘƛƴƎ ǘƘŜ ƳƛƴŜΣ ōǳǘ ƴƻǘ ǘƘŜ ƳƛƴŜ ƛǘǎŜƭŦΦ /ƘŀǇǘŜǊ мнπ 
E does not provide regulations pertaining to use of the mine after commercial mining activities have 
ceased. 
Most mines used by bats for hibernating occur on private land. One is on state land and two are 
protected by conservation easements. Only one of those is gated. 

 

Regulatory Protections: Federal Endangered Species Act, Endangered Species Conservation Act (RSA 
нмнπ!ύ 

 

Regulatory Comments: Historic preservation regulations may come into play for some mines. 
 
Management Guidelines 

 

Caves and mines that harbor bats should be protected from human entry during the hibernation 
period. Thƛǎ Ŏŀƴ ōŜ ŀŎŎƻƳǇƭƛǎƘŜŘ ǘƘǊƻǳƎƘ ǇǊƻǇŜǊ ƎŀǘƛƴƎ ƻŦ ǘƘŜ ƳƛƴŜ ŜƴǘǊŀƴŎŜǎ ǳǎƛƴƎ ōŀǘπŦǊƛŜƴŘƭȅ 
gates, or by signage and landowner cooperation. 

 
Distribution and Research 

 

Coos, Grafton, Merrimack 
 

There are 7 known abandoned mines that serve as winter hibernacula in New Hampshire. Within the 
Northeast region, approximately 198 hibernacula have been documented by 2005 (approximate 
numbers per state are: Connecticut = 2, Maine = 3, Massachusetts = 16, New York = 150, Rhode Island 
= 0, and Vermont = 27), with just 55 in New England. 
 
bŜǿ IŀƳǇǎƘƛǊŜΩǎ ƘƛōŜǊƴŀŎǳƭŀ ŀǊŜ ŎƻƴŎŜƴǘǊŀǘŜŘ ƛƴ DǊŀŦǘƻƴ /ƻǳƴǘȅ όс ƻŦ ф ǎƛǘŜǎύΣ /ƻƻǎ /ƻǳƴǘȅ όн ǎƛǘŜǎύ 
and Merrimack County (1 site). Additionally, potential hibernacula are located in Grafton County (6 
mines), Sullivan County (2 mines), and Cheshire County (1 mine). Mean minimum distance between 
nearest neighbor mine sites was 20.7 km (range 1.7 ς 61.8 km). 

 
bŜǿ IŀƳǇǎƘƛǊŜΩǎ ƘƛōŜǊƴŀŎǳƭŀ ŀǊŜ ŎƻƴŎŜƴǘǊŀǘŜŘ ƛƴ DǊŀŦǘƻƴ /ƻǳƴǘȅ όр ƻŦ 7 sites), with one site located 
in each of Coos and Merrimack Counties. Additionally, potential hibernacula are located in Grafton 
County (6 mines), Sullivan County (2 mines), and Cheshire County (1 mine). Mean minimum distance 
between nearest neighbor mine sites was 20.7 km (range 1.7 ς 61.8 km). 
It is important to survey all known mines for use by bats. Sites should be described in terms of 
microclimate and disturbance regimes; this will allow managers to determine the potential of a mine 
to serve as a hibernaculum. 

 
Habitat Condition 

 

Biological Condition:  
To be updated at a later date 
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Landscape Condition:  
To be updated at a later date 

 
Human Condition:  
To be updated at a later date 
 
Habitat Management Status:  
 
The only ongoing habitat management action occurring in New Hampshire is the maintenance of a 
bat gate at Mascot Lead Mine. Bat gates have been installed at hibernacula for the last 35 years to 
ǊŜŘǳŎŜ ƻǊ ŜƭƛƳƛƴŀǘŜ ŘƛǎǘǳǊōŀƴŎŜ ό¢ǳǘǘƭŜ мфтсύΦ ¢ƘŜǎŜ ƎŀǘŜǎ ŀǊŜ ǎǘŜŜƭπǿŜƭŘŜŘ ǎǘǊǳŎǘǳǊŜǎ ƛƴǎǘŀƭƭŜŘ ŀt 
the entrance to a mine or cave that restrict human access while producing minimal impact on air flow 
and flight behavior of bats. Because many caves and mines are found in remote locations, bat gates 
ƘŀǾŜ ōŜŜƴ ŘŜǎŎǊƛōŜŘ ŀǎ άǘƘŜ ƻƴƭȅ ƳŜŀƴǎ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǇǊƻǘŜŎǘƛƴƎ ǘƘŜǎŜ ώŎƻƭƻƴƛŜǎϐέ όtƛŜǊǎƻƴ Ŝǘ ŀƭΦ 
1991). Some states, such as Pennsylvania, have installed bat gates hibernacula that contain Indiana 
bats (Butchkoski 2003) 
 
Despite the increased use of gates as a conservation tool, there has been little attempt to quantify 
the effectiveness of gating (Currie 2002). In fact, there are several instances of mines and caves 
experiencing population declines or complete abandonment following construction of bat gates 
(Tuttle 1976, Johnson et al. 2002). 
 
Two bat gates were installed at the Mascot Lead Mine in 1992τone on the lower adit (Level 1) and 
another on the upper adit (Level 2). Prior to installation, a census of bats in the mine estimated a 
hibernating population of 874 bats representing five species. A 1993 survey (1,504 bats representing 
five species) strongly suggests that the bat gate has not negatively impacted the microclimate of 
Mascot Lead Mine nor has it impeded the flight behavior or hibernacula preferences of the bats. 
Given the design of the gate and the security of the access door, it is reasonable to assume these bat 
gates have been highly effective at minimizing human disturbance. The gates were repaired in 2006. 
{ƛƴŎŜ нлмл bw/{ Ƙŀǎ ƻŦŦŜǊŜŘ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ōŀǘπŦǊƛŜƴŘƭȅ gates as a practice for EQIP cost share 
funding. 

 
 

Threats to this Habitat in NH 
Threat rankings were calculated by groups of taxonomic or habitat experts using a multistep process (details in Chapter 4). 
Each threat was ranked for these factors: Spatial Extent, Severity, Immediacy, Certainty, and Reversibility (ability to address 
ǘƘŜ ǘƘǊŜŀǘύΦ ¢ƘŜǎŜ ŎƻƳōƛƴŜŘ ǎŎƻǊŜǎ ǇǊƻŘǳŎŜŘ ƻƴŜ ƻǾŜǊŀƭƭ ǘƘǊŜŀǘ ǎŎƻǊŜΦ hƴƭȅ ǘƘǊŜŀǘǎ ǘƘŀǘ ǊŜŎŜƛǾŜŘ ŀ άƳŜŘƛǳƳέ ƻǊ άƘƛƎƘέ ǎŎƻǊŜ 
have accompanying text in this profile. Threats that have a low spatial extent, are unlikely to occur in the next ten years, or 
there is uncertainty in the data will be ranked lower due to these factors. 

 
Mortality of wildlife species from humans entering mines during hibernation period for recreation 
(Threat Rank: Medium) 

 

Active cavers and casual cave explorers disturb bats when they enter occupied caves and mines. 
Noise, light, changes in temperature and airflow, and physical contact can all disturb bats (Thomas 
1995). In winter during hibernation, these disturbances can cause bats to arouse from hibernation and 
ǘƘǳǎ ǳǎŜ ǳǇ ǇǊŜŎƛƻǳǎ ǎǘƻǊŜŘ ŜƴŜǊƎȅΦ .ŀǘǎ ǎǳǎŎŜǇǘƛōƭŜ ǘƻ ǿƘƛǘŜπƴƻǎŜ ǎȅƴŘǊƻƳŜ ŀǊŜ ŜǎǇŜŎƛŀƭƭȅ ǾǳƭƴŜǊŀōƭŜ 
to disturbance, as the disease already causes increased numbers of arousals and depletion of stored 
fat. 

 
/ŀǾƛƴƎ ƛǎ ŀ ǿŜƭƭπƪƴƻǿƴ ǊŜŎǊŜŀǘƛƻƴŀƭ ŀŎǘƛǾƛǘȅ ŀƴŘ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ disturbances to bats are well 
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documented. See bat species profiles. 
 

 

List of Lower Ranking Threats: 
 

Iŀōƛǘŀǘ ŎƻƴǾŜǊǎƛƻƴ ŦǊƻƳ ǘƘŜ ǊŜπƻǇŜƴƛƴƎ ƻŦ ƳƛƴŜǎ ǳǎŜŘ ŀǎ ƘƛōŜǊƴŀŎǳƭŀ ŦƻǊ ƳƛƴŜǊŀƭ extraction 
 

Mortality of wildlife species from humans entering mines during hibernation period for research 
 

Habitat degradation and conversion from the modification of mine entrance by landowner to avoid 
litigation 

 

Habitat degradation and conversion from the modification of mine entrance due to weathering 
 

Habitat conversion from mine collapse due to weathering 
 

Habitat conversion due to the backfilling of mine by natural processes 
 

Habitat conversion due to backfilling of mine by landowner to avoid litigation 
 
 

Actions to benefit this Habitat in NH 
 

Prevent loss of mine habitat due to landowner alteration of mine entrances and interiors.   
 

Primary Threat Addressed: Habitat degradation and conversion from the modification of mine 
entrance by landowner to avoid litigation 

 

Specific Threat (IUCN Threat Levels): Energy production & mining 
 
Objective: 

Work with landowners to provide solutions to issues they may have with their mines to prevent 
alteration of the mine entrance or interior. 

 

General Strategy: 

tǊƻǾƛŘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ōŀǘπŦǊƛŜƴŘƭȅ ƎŀǘŜǎ ŀƴŘ ƻǘƘŜǊ ƳŜŀƴǎ ǘƻ ŀŘŘǊŜǎǎ ƛǎǎǳŜǎ ǘƘŀǘ ƭŀƴŘƻǿƴŜǊǎ Ƴŀȅ 
have with their mines. Keep in regular contact with mine owners. 

 

 

Political Location: Watershed Location: 
 
 

Prevent disturbances to hibernating bats   
 

Primary Threat Addressed: Mortality of wildlife species from humans entering mines during 
hibernation period for recreation 

 

Specific Threat (IUCN Threat Levels): Human intrusions & disturbance 
 
Objective: 

Prevent recreational use of known bat hibernacula during the hibernation period 
 

General Strategy: 

¢ƘǊƻǳƎƘ ŜŘǳŎŀǘƛƻƴΣ ōŀǘπŦǊƛŜƴŘƭȅ ƎŀǘŜǎ ŀƴŘ ƻǘƘŜǊ ƳŜŀƴǎ ǇǊŜǾŜƴǘ ǇŜƻǇƭŜ ŦǊƻƳ ŜƴǘŜǊƛƴƎ ƘƛōŜǊƴŀŎǳƭŀ 
during the hibernation period. 
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Political Location: Watershed Location: 

Statewide 
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Grasslands 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo by Ben Kimball 
 
 
Acres in NH: 255,980 

Percent of NH Area: 4 

Acres Protected: 30,718 

Percent Protected: 12 
 
 
 

 
Habitat Distribution Map 

 

 
Habitat Description 

 

Extensive grasslands are defined as areas greater than 10 ha that are dominated by grasses, forbs, 
and sedges with little shrub or tree cover (generally less than 10%) (Vickery and Dunwiddie 1997, 
DeGraaf and Yamasaki 2001). Grasslands include hayfields and pastures, fallow fields, cropland 
όŎƻǊƴŦƛŜƭŘǎ ŀƴŘ ƻǘƘŜǊ Ǌƻǿ ŎǊƻǇǎύΣ ŀƛǊǇƻǊǘǎΣ ƳƛƭƛǘŀǊȅ ƛƴǎǘŀƭƭŀǘƛƻƴǎΣ ƭŀƴŘŦƛƭƭǎΣ ŦƻǊōΣ ŀƴŘ ǎŜŘƎŜπŘƻƳƛƴŀǘŜŘ 
ƳŜŀŘƻǿǎΣ ƘŜŀǘƘƭŀƴŘǎΣ ŀƴŘ ǎƛƳƛƭŀǊ ƴƻƴπŀƭǇƛƴŜ ŀǊŜŀǎ ό±ƛŎƪŜǊȅ ŀƴŘ 5ǳƴǿƛŘŘƛŜ мффтΣ aƛǘŎƘŜƭƭ Ŝǘ ŀƭΦ 
2000). Native plant species typical of northeastern grassland include goldenrod (Solidago spp.), aster 
(Symphyotrichum spp.), big bluestem (Andropogon gerardii), little bluestem (Schizachyrium 
scoparium), and meadowsweet (Spirea alba) (Mehrhoff 1997). Rare plant species found in New 
England grassland include wild lupine (Lupinus perennis), butterfly weed (Asclepias tuberosa), and 
northern blazing star ([ƛŀǘǊƛǎ ǎŎŀǊƛƻǎŀ ǾŀǊΦ ƴƻǾŀŜπŀƴƎƭƛŀŜ) (Mehrhoff 1997). 

 
Justification (Reason for Concern in NH) 

 

Historically, grasslands were relatively rare in New England (Motzkin and Foster 2002). These included 
a mix of native grassy heaths (e.g., blueberry barrens, coastal grasslands, openings in pine barrens), 
beaver meadows, and areas maintained by Native Americans (Askins et al. 2007). Following European 
settlement, extensive areas of forest were cleared for agriculture, timber, and growing settlements, 
ŀƴŘ ōȅ ǘƘŜ ƳƛŘπмуллǎ ƳǳŎƘ ƻŦ bŜǿ 9ƴƎƭŀƴŘ ǿŀǎ рл҈ ŦƻǊŜǎǘŜŘ ƻǊ ƭŜǎǎ ό[ƛǘǾŀƛǘƛǎ мффоΣ Iŀƭƭ Ŝǘ ŀƭΦ нллнύΦ  
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Prior to this time, wildlife species specialized on grassland habitats (primarily birds) were rare or 
absent from much of the region, but had begun to colonize by the late 1800s (Askins 1997). By the 
early 1900s, these newly created agricultural lands were being abandoned as settlers moved west. As 
forests reclaimed the land, grassland specialists began to decline, to the point that many formerly 
common species are now rare and local in much of New England, and often still declining (Sauer et al. 
2014). 

 
There has been much discussion about the relative importance of both historic and recent grasslands 
in New England. One perspective holds that these habitats were originally rare, and thus that the 
species they support were never important components of the New England fauna. Under this view, 
conservation directed toward grasslands should be a lower priority, and best implemented in areas 
where significant grasslands ς and their associated species ς are still an important part of the 
landscape. The other perspective acknowledges that many of these species were historically rare, but 
considers them just as valid a component of the regional fauna as species in other habitats, and thus 
worthy of conservation. The latter approach also considers that many of these species are declining 
across their ranges (including the native grasslands in the Midwest and West), and that even efforts in 
peripheral areas may be of value. 

 
In New Hampshire, grasslands serve as primary breeding and nesting grounds for several bird species 
of conservation concern ƛƴŎƭǳŘƛƴƎ ǘƘŜ ǎǘŀǘŜπŜƴŘŀƴƎŜǊŜŘ bƻǊǘƘŜǊƴ IŀǊǊƛŜǊ όCircus cyaneus) and 
Upland Sandpiper (Bartramia longicaudaύΣ ǎǘŀǘŜπǘƘǊŜŀǘŜƴŜŘ DǊŀǎǎƘƻǇǇŜǊ {ǇŀǊǊƻǿ όAmmodramus 
savannarum), Horned Lark (Eremophila alpestris), Vesper Sparrow (Pooecetes gramineus), Bobolink 
(Dolichonyx oryzivorus), and Eastern Meadowlark (Sturnella magna). Most of these species are 
declining across large portions of their continental ranges (Sauer et al 2014). Many grassland birds are 
area sensitive, meaning that they require large areas (often larger than a single territory) for nesting. 
Minimums vary by species, ranging from 2 ha for Bobolink to 40 to 80 ha for Upland Sandpipers 
(Jones and Vickery 1997). 

 
Other species of conservation concern that would benefit from the conservation of grasslands include 
Black Racer, Smooth Green Snake, Northern Leopard Frog, Wood Turtle, and others. Grassland 
invertebrates include a host of grasshoppers, butterflies, moths, and spiders (Vickery and Dunwiddie 
1997). The value of some grassland habitats, especially fallow fields and grassland edges, is 
increasingly recognized for pollinators like the Monarch butterfly and bumble bees. Agricultural lands 
in general, while not always important for SGCN, provide important foraging habitat to a wide range 
of wildlifŜΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ƛƴ ǘƘŜ ƴƻƴπōǊŜŜŘƛƴƎ ǎŜŀǎƻƴΦ ¢ƘŜǎŜ ŀǊŜŀǎ Ŏŀƴ ŀƭǎƻ ǎŜǊǾŜ ŀǎ ǾŀƭǳŀōƭŜ ƎǊŜŜƴ 
spaces that connect other habitats and allow for wildlife movement that would not be possible in 
developed landscapes. 

 
Protection and Regulatory Status 

 

Grasslands have no special regulatory status. Grasslands that are habitat for endangered or 
threatened species are protected under RSA 212 if modifying the habitat would result in those 
ǎǇŜŎƛŜǎΩ ƛƴŀōƛƭƛǘȅ ǘƻ ǳǎŜ ǘƘŜ ƘŀōƛǘŀǘΦ 

 
A number of programs exist that protect critical grasslands and farmland from development. LCHIP 
provides fee simple or conservation easement grants to communities, land trusts, and others to help 
protect priority lands. Since 1979, the State Department of Agriculture has administered an 
AgricultǳǊŀƭ [ŀƴŘ tǊŜǎŜǊǾŀǘƛƻƴ tǊƻƎǊŀƳΣ ǿƘƛŎƘ ǿŀǎ ŎǊŜŀǘŜŘ ǳƴŘŜǊ w{! понΥмуπомŀ ŦƻǊ ǘƘŜ ǎƻƭŜ 
purpose of protecting prime farmland through conservation easements. In addition, the program 
works with land trusts, conservation organizations, and municipalities to protect important farm  
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resources. The state, through the Current Use Advisory Board within the Department of Revenue 
!ŘƳƛƴƛǎǘǊŀǘƛƻƴΣ ŀŘƳƛƴƛǎǘŜǊǎ ǘƘŜ /ǳǊǊŜƴǘ ¦ǎŜ ¢ŀȄŀǘƛƻƴ ǇǊƻƎǊŀƳΣ ǿƘƛŎƘ ǿŀǎ ŎǊŜŀǘŜŘ Ǿƛŀ w{! тфπ! ǘƻ 
encourage, among other things, the protection of agriculture and wildlife resources. The program 
ǊŜŘǳŎŜǎ ǎǘŀǘŜ ǇǊƻǇŜǊǘȅ ǘŀȄŜǎ ōȅ нл ǇŜǊŎŜƴǘ ŦƻǊ ƭŀƴŘǎ ƻŦ ŀǘ ƭŜŀǎǘ п Ƙŀ ǘƘŀǘ ŀǊŜ ƻǇŜƴ ȅŜŀǊπǊƻǳƴŘ ǘƻ 
public recreational use. 

 
At the federal level, the NRCS administers the Agricultural Conservation Easement Program through 
the USDA. The Agricultural Conservation Easement Program provides funds to help purchase 
development rights to keep farmland in agriculture. The program provides up to 50 percent of the fair 
market easement value (NRCS 2015a). 

 
At the local level, many municipalities have passed open space bonds to help protect natural 
resources of local and statewide importance. Since 2000, municipalities have invested over $125 
million in land protection (SPNHF 2005). It is unknown how many hectares of grassland or farmland 
have been protected through these investments. 

 
 

 

Distribution and Research 
 

Grasslands in New Hampshire are largely restricted to hay fields, cropland, airports, capped landfills, 
and military installations. According to the grassland habitat mapping completed by NHFG, there are 
94,578 ha of grassland complexes at least 10 ha in size. Most of these grasslands occur in Grafton 
county (18,937 ha: 20%) followed by Merrimack and Coos counties [12,139 (13%) and 11,635 (12%) 
ha, respectively]. Cheshire, Hillsborough, Rockingham, Strafford, and Sullivan counties contain 7,300 
to 9,600 ha of extensive grassland each, whereas Carroll and Belknap counties contain the least 
amount of grassland at approximately 4,700 ha each. 
Research is needed to clarify the complex relationships between land use, natural disturbance, and 
biogeography of rare wildlife. Historically, many Native American and European land uses imitated 
natural disturbance regimes capable of maintaining grasslands. These land uses included firewood 
ŀƴŘ ǘƛƳōŜǊ ƘŀǊǾŜǎǘƛƴƎΣ ŎƻƴǘǊƻƭƭŜŘ ōǳǊƴƛƴƎΣ ŀƴŘ ŎƭŜŀǊƛƴƎ ŦƻǊ ȅŜŀǊπǊƻǳƴŘ ƻǊ ǎŜŀǎƻƴŀƭ ǎŜǘǘƭŜƳŜƴǘǎ ŀƴŘ 
agriculture. Some of the natural disturbances these land uses may imitate include fire, extreme 
weather, herbivory, extensive colonial nesting (passenger pigeons), and sand plain terracing resulting 
from alluvial denudation and deposition. 
bŀǘƛǾŜ ƎǊŀǎǎƭŀƴŘǎ ŀƴŘ ƘŜŀǘƘƭŀƴŘǎ ŀǊŜ ǊŜŎƻƎƴƛȊŜŘ ŀǎ ŦƛƴŜπǎŎŀƭŜΣ ŦƛǊŜπŘǊƛǾŜƴ ǎǘǊǳŎǘǳǊŀƭ ŦŜŀǘǳǊŜǎ ƻŦ ǇƛǘŎƘ 
pine and scrub oak woodlands (NHNHB). However, more inclusive land use and biogeographic data 
suggest a broader historic extent of native grasslands and heathlands. Other research should 
determine causes of grassland wildlife declines, explore the relationship between invertebrates and 
grassland, and improve techniques for grassland mapping. 

 
Relative Health of Populations 

 

Because all grasslands in New Hampshire are currently of anthropogenic origin, consideration of the 
άƻǊƛƎƛƴŀƭέ ŜȄǘŜƴǘ ƻŦ ǘƘƛǎ Ƙŀōƛǘŀǘ ƛƴ ǘƘŜ ǎǘŀǘŜ όǎŜŜ WǳǎǘƛŦƛŎŀǘƛƻƴύ ƛǎ ǎƻƳŜǿƘŀǘ moot, and discussion of 
current habitat condition by necessity must focus on areas that are actively managed. This 
ƳŀƴŀƎŜƳŜƴǘ ƎŜƴŜǊŀƭƭȅ ǘŀƪŜǎ ƻƴŜ ƻŦ ǘǿƻ ŦƻǊƳǎΥ ŀƎǊƛŎǳƭǘǳǊŜ ƻǊ άƳŀƛƴǘŜƴŀƴŎŜ ƳƻǿƛƴƎέ όŜΦƎΦΣ ŀƛǊǇƻǊǘǎ 
and capped landfills). Within the agricultural sector, grasslands can be further divided into row crops, 
pastures, or hayfields, all of which vary significantly in their value for grassland wildlife. 

 
!ƎǊƛŎǳƭǘǳǊŀƭ ƎǊŀǎǎƭŀƴŘǎ ƘŀǾŜ ōŜŜƴ ƛƴ ŘŜŎƭƛƴŜ ƛƴ bŜǿ IŀƳǇǎƘƛǊŜ ǎƛƴŎŜ ǘƘŜ ƭŀǘŜπмуллǎΣ ǿƘŜƴ ǘƘŜǊŜ ǿŜǊe 
over a million hectares of farmland in the state (Harper 1918 in Litvaitis 1993). Following extensive  
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farmland abandonment in the early 1900s, the total amount of land in agriculture declined 
significantly. Of interest, however, was an increase of 7000 hectares from 2001 to 2010, largely a 
result of timber harvest (NOAA 2014). Corn or other row crops are of limited value for the majority of 
ƎǊŀǎǎƭŀƴŘ ǿƛƭŘƭƛŦŜ όŀƭǘƘƻǳƎƘ ǎǳŎƘ ŀǊŜŀǎ Ƴŀȅ ōŜ ƘŜŀǾƛƭȅ ǳǎŜŘ ōȅ ƳǳƭǘƛǇƭŜ ǎǇŜŎƛŜǎ ŘǳǊƛƴƎ ǘƘŜ ƴƻƴπ 
breeding season, including waterfowl, raptors, sparrows, and blackbirds). The breakdown of 
remaining agricultural grasslands between pastures and hayfields is unknown, but hayfields clearly 
predominate. These are generally better habitat for grassland birds, although also subject to greater 
threats, particularly frequent mowing. In a study in the Upper Valley region of New Hampshire and 
Vermont, Sydoriak (2014) found that 45% of farmers were mowing earlier and more often than they 
were 20 years ago, with concomitant impaŎǘǎ ǘƻ ƎǊŀǎǎƭŀƴŘ ōƛǊŘǎΦ ¢Ƙƛǎ ǎǘǳŘȅ ŀƴŘ ŀƴƻǘƘŜǊ ƛƴ ±ŜǊƳƻƴǘΩǎ 
/ƘŀƳǇƭŀƛƴ ±ŀƭƭŜȅ ό¢Ǌƻȅ Ŝǘ ŀƭΦ нллрύ ŦƻǳƴŘ ǎƛƎƴƛŦƛŎŀƴǘ ǾŀǊƛŀōƛƭƛǘȅ ƛƴ ŦŀǊƳŜǊǎΩ ŀōƛƭƛǘȅ ƻǊ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ 
alter management in a way that would improve habitat for grassland birds. 
 
Airports make up ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ƴƻƴπŀƎǊƛŎǳƭǘǳǊŀƭ ƎǊŀǎǎƭŀƴŘǎ ƛƴ ǘƘŜ ǎǘŀǘŜΣ ŀƴŘ ŀǊŜ ƻŦǘŜƴ ǘƘŜ ǇǊƛƳŀǊȅ όƛŦ 
not only) sites for the rarer grassland birds. For safety reasons, the grass along runways and taxiways 
is kept short by regular mowing, the frequency of which varies with site conditions (weather, grass 
types, airport capacity). Just as in hayfields, frequent mowing is detrimental to grassland birds and 
other wildlife, and airports with more intensive management regimes are likely to be of lower quality 
from the perspective of conserving these species. Although limited in extent, capped landfills need 
not be mowed regularly, as long as woody vegetation in discouraged, and thus provide grassland 
Ƙŀōƛǘŀǘ ǿƛǘƘƻǳǘ ǘƘŜ ŀǘǘŜƴŘŀƴǘ Ǌƛǎƪ ƻŦ ƳƻǿƛƴƎπǊŜƭŀǘŜŘ ƳƻǊǘŀƭƛǘȅΦ 

 
 

Habitat Condition 
 

Biological Condition:  
Species richness of rare animals within polygon 
Species richness of rare animals within their dispersal distances from the polygon 
Species richness of rare plants in polygon 
Richness of rare and exemplary natural communities in polygon 

 
Landscape Condition:  
Area (hectares) Similarity (amount of 
grassland within 1km) 

 
Human Condition:  
Index of Ecological Integrity 
Eastern Meadowlark landscape capability model 
 
Habitat Management Status:  
 
Grasslands are subject to a wide array of management practices, although most are heavily managed 
for agricultural outputs rather than wildlife. There are programs for agricultural lands that 
compensate farmers for implementing management that benefits wildlife, and some smaller 
grasslanŘ ǇŀǊŎŜƭǎ ŀǊŜ ǎǇŜŎƛŦƛŎŀƭƭȅ ƳŀƴŀƎŜŘ ŦƻǊ ŎƻƴǎŜǊǾŀǘƛƻƴ ǇǳǊǇƻǎŜǎ όŜΦƎΦΣ ƻƴ ǎǘŀǘŜ ²a!ǎύΦ bƻƴπ
agricultural grasslands (mostly airports) are generally managed for safety reasons (including 
suppression of woody plants on capped landfills), and in some cases practices at these sites can 
accommodate the needs of wildlife. 
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Financial & Technical Assistance Programs: 
Several programs provide financial and technical assistance to farmers for managing and preserving 
ŀƎǊƛŎǳƭǘǳǊŜ ŦƛŜƭŘǎ ŦƻǊ ǿƛƭŘƭƛŦŜΦ ¢ƘŜǎŜ ƛƴŎƭǳŘŜ ǘƘŜ ¦{5!Ωǎ !ƎǊƛŎǳƭǘǳǊŀƭ /ƻƴǎŜǊǾŀǘƛƻƴ 9ŀǎŜƳŜƴǘ tǊƻƎǊŀƳΣ 
ŀƴŘ 9ƴǾƛǊƻƴƳŜƴǘŀƭ vǳŀƭƛǘȅ LƴŎŜƴǘƛǾŜ tǊƻƎǊŀƳ ό9vLtύΣ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ¦{C²{Ωǎ tŀǊǘƴŜǊǎ ŦƻǊ CƛǎƘ & 
Wildlife Program (Partners Program), and the NHFG Small Grants Program. University of New 
Hampshire Cooperative Extension Wildlife Specialists also provide technical assistance to farmers and 
other landowners on wildlife habitat management issues. 

 
1. The Environmental Quality Incentives Program (EQIP) offers financial and technical assistance to 
help agricultural producers install or implement structural and management practices on eligible 
agricultural land. An EQIP Technical Committee in each state sets eligible habitat improvement 
practices, of which there are nearly 70 in New Hampshire. These include such things as nutrient 
management, installation of manure storage facilities, and restoration of declining habitats. Eligible 
EQIP practices that would benefit grasslands include brush management, pasture and hay planting, 
prescribed grazing, restoration and management of declining habitats (New Hampshire NRCS 2005a). 
Statistics are currently unavailable to determine how many ha have been treated with each of these 
practices. In 2014, New Hampshire received nearly $4.5 million for EQIP. 

 

нΦ {ƛƴŎŜ мффлΣ ǘƘŜ ¦{C²{Ωǎ tŀǊǘƴŜǊǎ ŦƻǊ CƛǎƘ ϧ ²ƛƭŘƭƛŦŜ tǊƻƎǊŀƳ ƛƴ bŜǿ IŀƳǇǎƘƛǊŜ Ƙŀǎ ǇǊƻǾƛŘŜŘ 
technical and financial assistance to landowners, state agencies, many organizations and individuals 
to restore fish and wildlife habitat such as coastal wetlands, riparian habitats, and grasslands. 

 
Management on State Lands 
¢ƘŜ bICD ƻǿƴǎ ƛƴ ŦŜŜπǎƛƳǇƭŜ ƴŜŀǊƭȅ олл ƘŜŎǘŀǊŜǎ ƻŦ ŦƛŜƭŘǎ όbICD ǳƴǇǳōƭƛǎƘŜŘ ŘŀǘŀύΦ ¢ǿƻ ƘǳƴŘǊŜŘ 
twenty eight hectares are maintained in active agriculture (either hay or cropland). The remainder is 
ƳŀƛƴǘŀƛƴŜŘ Ǿƛŀ ōǊǳǎƘ ƘƻƎ ƳƻǿŜǊ ǿƛǘƘ ƳƻǿƛƴƎ ƻŎŎǳǊǊƛƴƎ ŜǾŜǊȅ мπо ȅŜŀǊǎ ŀŦǘŜǊ ǘƘŜ ōƛǊŘ ƴŜǎǘƛƴƎ 
season. 

 
Few of the NHFG fields are greater than 10 ha. The Osborne Wildlife Management Area (WMA) in 
Belknap County is an easement owned property with a complex of fields totaling 64 ha. The property 
owner actively farms these fields. The Lime Pond conservation easement in Coos County has an 11 ha 
field that is currently hayed. The Fort Hill WMA in Coos County has the largest complex of fields on 
bICD ǇǊƻǇŜǊǘȅΣ ǘƻǘŀƭƛƴƎ мро ƘŀΦ CƻǊǘȅπǘǿƻ Ƙŀ ŀǊŜ ƻǿƴŜŘ ǳƴŘŜǊ ŀ ŎƻƴǎŜǊǾŀǘƛƻƴ ŜŀǎŜƳŜƴǘ ŀƴŘ ŀǊŜ 
actively farmed by the property owner, a dairy farmer. An additional 74 ha of fields are owned in fee 
ǎƛƳǇƭŜ ǎǘŀǘǳǎ ōȅ ǘƘŜ ŘŜǇŀǊǘƳŜƴǘ ŀƴŘ ƭŜŀǎŜŘ ǘƻ ǘƘŜ ǎŀƳŜ ŘŀƛǊȅ ŦŀǊƳŜǊΦ ¢ƘƛǊǘȅπǎŜǾŜƴ Ƙŀ ŀǊŜ ƻǿƴŜŘ ƛƴ 
fee simple status, but the previous landowner retained the agriculture rights and is also currently 
farmed. 

 
The Department of Resources and EŎƻƴƻƳƛŎ 5ŜǾŜƭƻǇƳŜƴǘ ό5w95ύ ƻǿƴǎ ƛƴ ŦŜŜπǎƛƳǇƭŜ ƻǊ ǳƴŘŜǊ 
ŎƻƴǎŜǊǾŀǘƛƻƴ ŜŀǎŜƳŜƴǘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ рпо Ƙŀ ƻŦ ŦƛŜƭŘǎ ŀƴŘ ƻǘƘŜǊ ŜŀǊƭȅπǎǳŎŎŜǎǎƛƻƴŀƭ ƻǇŜƴƛƴƎǎ ό5w95 
ǳƴǇǳōƭƛǎƘŜŘ ŘŀǘŀύΦ CƻǊǘȅ Ƙŀ ŀǊŜ ƳŀƛƴǘŀƛƴŜŘ ƛƴ ŀŎǘƛǾŜ ŀƎǊƛŎǳƭǘǳǊŜ όŜƛǘƘŜǊ Ƙŀȅ ƻǊ ŎǊƻǇƭŀƴŘύΦ hƴŜπ 
ƘǳƴŘǊŜŘπŀƴŘπǘƘƛǊǘȅπǎŜǾŜƴ Ƙŀ ŀǊŜ ƳŀƛƴǘŀƛƴŜŘ Ǿƛŀ ƳƻǿƛƴƎ ōȅ {ǘŀǘŜ tŀǊƪǎ ƻǊ bICDΦ ¢ƘŜ ǊŜƳŀƛƴŘŜǊ ƛǎ 
not maintained on a regular basis. 

 
Like NHFG, DRED owns or manages few fields greater than 10 ha. Specifically, 9 properties may provide 
opportunities for grassland. These, along with the NHFG owned or managed fields, should be evaluated 
for their potential to provide grassland habitat. 

 
Management on Other Lands 
All others grassland complexes greater than 10 ha occur on private land and, to a much lesser extent,  
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on land of private land trusts, municipalities, and other conservation organizations/agencies. It is not 
known to what extent grasslands on other conservation lands are maintained. Grasslands on private 
lands are typically owned by farmers and are therefore maintained as cropland or pastureland. 

 
 
 

Threats to this Habitat in NH 
Threat rankings were calculated by groups of taxonomic or habitat experts using a multistep process (details in Chapter 4). 
Each threat was ranked for these factors: Spatial Extent, Severity, Immediacy, Certainty, and Reversibility (ability to address 
ǘƘŜ ǘƘǊŜŀǘύΦ ¢ƘŜǎŜ ŎƻƳōƛƴŜŘ ǎŎƻǊŜǎ ǇǊƻŘǳŎŜŘ ƻƴŜ ƻǾŜǊŀƭƭ ǘƘǊŜŀǘ ǎŎƻǊŜΦ hƴƭȅ ǘƘǊŜŀǘǎ ǘƘŀǘ ǊŜŎŜƛǾŜŘ ŀ άƳŜŘƛǳƳέ ƻǊ άƘƛƎƘέ ǎŎƻǊŜ 
have accompanying text in this profile. Threats that have a low spatial extent, are unlikely to occur in the next ten years, or 
there is uncertainty in the data will be ranked lower due to these factors. 

 
Habitat impacts and mortality  from insecticide use (Threat Rank: Medium)   

 

Depending on the type of insecticide used, non-target arthropods (e.g., pollinators) can be killed by 
pesticide applications. In a recent broad-scale analysis of population trends, Mineau and Whiteside 
(2013) propose that lethal effects of pesticides are at least as important as drivers of grassland bird 
declines as other aspects of agricultural intensification. In addition, use of insecticides may suppress 
prey populations and have indirect effects on grassland dependent wildlife. More study is needed on 
specific effects and prevalence of this threat in New Hampshire. 

 

Habitat and species impacts from agricultural pesticide use (Threat Rank: Medium)   
 

In addition to the threats associated with insecticides (see appropriate threat), use of herbicides may 
have detrimental effects in grassland systems by altering plant species composition. This effect may be 
ƎǊŜŀǘŜǎǘ ǿƘŜǊŜ ŀƎǊƛŎǳƭǘǳǊŜ ƛǎ Ƴƻǎǘ ƛƴǘŜƴǎƛǾŜΣ ŀƴŘ ŜŦŦƻǊǘǎ ŀǊŜ ƳŀŘŜ ǘƻ ƳƛƴƛƳƛȊŜ ǳƴǿŀƴǘŜŘ άǿŜŜŘȅέ 
species at the edges of or within crop fields. Although the crop fields themselves are rarely important 
habitat for wildlife, these herbicide effects can spread to adjacent areas that may be more valuable. 

 

Habitat impacts from introduced or invasive plants (Threat Rank: Medium)   
 

Although many of the grasses already present in New England grasslands are not native, there is a 
suite of new species invading the region which have potential impacts on forage quality (e.g., in 
hayfields) and habitat structure (e.g., Scheiman et al. 2003). At present there are limited data on the 
effects of these plants on grassland birds, and studies that have been conducted have found variable 
results (e.g., Scheiman et al. 2003). 

 

 
 

Habitat degradation from a lack of field maintenance and associated succession (Threat 
Rank: Medium) 

 

In the absence of periodic mowing, grassland sites revert to shrublands and eventually to forest, 
rendering them unsuitable for grassland specialist wildlife. 

 

Habitat degradation and disturbance from airport runway maintenance (Threat Rank: Medium)   
 

This threat is separate from both mowing and construction, and pertains to human activity associated 
with existing infrastructure. Such activity includes paving, light installation, and other things that 
might result in vehicles and other equipment ōŜƛƴƎ ǇŀǊƪŜŘ ƻŦŦπǊǳƴǿŀȅ ƛƴ ǇƻǘŜƴǘƛŀƭ ƎǊŀǎǎƭŀƴŘ ōƛǊŘ 
habitat. 
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Habitat conversion to cropland or sod (excluding hay) (Threat Rank: Medium)   
 

Many of the best existing grasslands in New Hampshire are in river valleys, where they are subject to 
agricultural conversion from hayfields, which are suitable for a wide range of wildlife species, to row 
crops or sod, which generally are not. However, current economic forces appear to be maintaining the 
current balance between hay and crop (predominately corn) 

 

 
 

Mortality and nest disturbance resulting from frequency and timing of mowing (Threat 
Rank: Medium) 

 

Mowing is generally considered the greatest threat to grassland birds because it either destroys nests 
outright or exposes them to greater predation risk. Other wildlife that use these habitats, such as  
 
turtles, may experience direct mortality. Frequency of mowing varies with location and land use. 
Airports are required to mow areas adjacent to runways and taxiways for safety reasons, while in 
active hayfields mowing is an economic activity. To maximize both quality and quantity of hay, farmers 
may harvesǘ ŀǎ Ƴŀƴȅ ŀǎ оπп ǘƛƳŜǎ ŀ ǎŜŀǎƻƴΣ ŀ ŦǊŜǉǳŜƴŎȅ ǿƘƛŎƘ ƎŜƴŜǊŀƭƭȅ ŘƻŜǎ ƴƻǘ ŀƭƭƻǿ ŦƻǊ ǎǳŎŎŜǎǎŦǳƭ 
reproduction by grassland birds (Bollinger et al. 2000). Mowing at airports may be less detrimental 
since smaller areas are generally mowed, although mowing usually occurs more frequently. 

 

 

Habitat conversion and impacts from airport construction (Threat Rank: Medium)   
 

Expansion of runways or addition of new infrastructure (e.g., hangers) has the potential to remove 
suitable grassland habitat at some of the more important sites for grassland birds in the state, 
particularly Upland Sandpiper, Horned Lark, Grasshopper Sparrow, and Eastern Meadowlark. 

 

 

Habitat conversion due to development and impacts from fragmentation (Threat Rank: Medium)   
 

Because many grassland birds are area sensitive (not nesting or nesting in lower densities in smaller 
habitat patches; Heckert 1994, Vickery et al. 1994, Jones and Vickery 1997, Helzner and Jelinski 1999), 
fragmentation within previously extensive areas of habitat may result in population losses 
disproportionately larger than the actual acreages affected by development. 

 
 

List of Lower Ranking Threats: 
 

Habitat and species impacts from pesticide use 
 

Habitat impacts and mortality from insecticide use 
 

Habitat degradation and disturbance from OHRV and associated trails 
 

5ƛǎǘǳǊōŀƴŎŜ ŀƴŘ ƳƻǊǘŀƭƛǘȅ ŦǊƻƳ ǿŀƭƪƛƴƎ ŀƴŘ ǘǊŀƛƴƛƴƎ ŘƻƎǎ ό9ƳǇƘŀǎƛǎ ƻƴ ƻŦŦπƭŜŀǎƘ ŘƻƎǎύ 
 

Habitat degradation and species disturbance from overgrazing of grassland habitat 
 
 

Actions to benefit this Habitat in NH 
 

Periodically assess the health and conditions of grassland habitats.   
 

Primary Threat Addressed: Habitat degradation from a lack of field maintenance and associated 
succession 
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Specific Threat (IUCN Threat Levels): Natural system modifications 
 
Objective: 

 

General Strategy: 

!ǎǎŜǎǎ ǘƘŜ ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ƘƛƎƘŜǊ ǊŜǎƻƭǳǘƛƻƴ ǎŀǘŜƭƭƛǘŜ ƛƳŀƎŜǊȅ ǘƻ ǳǎŜ ǘƻ ōŜǘǘŜǊ ƳŀǇ ƎǊŀǎǎπƭŀƴŘ 
complexes and their condition. Assess in more detail the rate of loss of open space to development 
and the attendant effects on grasslands. Assess effectiveness of Farm Bill programs by implementing 
monitoring programs on lands where Farm Bill monies have been applied. 

 

 

Political Location: Watershed Location: 

Statewide 
 
 

Work with  airports to implement conservation measures where needed and appropriate.   
 

Primary Threat Addressed: Habitat degradation and disturbance from airport runway maintenance 
 

Specific Threat (IUCN Threat Levels): Transportation & service corridors 
 
Objective: 

 

General Strategy: 

Airports are often the primary sites for many grassland bird populations in New Hampshire. Potential 
actions could include: 1) modify mowing regimes (location and timing) as allowable under FAA 
guidelines and 2) install flushing bars on mowing equipment. Conduct systematic surveys of grassland 
birds in these areas. 

 

 

Political Location: Watershed Location: 

Statewide 
 
 
Work with private and public landowners to implement conservation measures where needed and 
appropriate. 

 

Primary Threat Addressed: Mortality and nest disturbance resulting from frequency and timing of 
mowing 

 

Specific Threat (IUCN Threat Levels): Agriculture & aquaculture 
 

Objective: 
 

General Strategy: 

Provide landowners of important grasslands information on practices that benefit wildlife in this 
habitat. Specific actions include outreach about appropriate management practices (delayed mowing, 
ŜǘŎΦύΣ ŎƻǎǘπǎƘŀǊŜ ǇǊƻƎǊŀƳǎΣ ŀƴŘ ƻǘƘŜǊ ƻǇǘƛƻƴǎ ŦƻǊ ƭŀƴŘ ǇǊƻǘŜŎǘƛƻƴ ŀƴŘκƻǊ ƳŀƴŀƎŜƳŜƴǘΦ Lƴ ŀ ǎǘǳŘȅ 
conducted in the Connecticut River Valley of New Hampshire and Vermont, 64% of farmers and 92% 
of other grassland landowners were unaware of the financial assistance available for managing 
grassland habitats (Sydoriak 2014). 

 

 

Political Location: Watershed Location: 

Statewide 
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Conserve significant parcels of agricultural land   
 

Primary Threat Addressed: Habitat conversion due to development and impacts from fragmentation 
 

Specific Threat (IUCN Threat Levels): Residential & commercial development 
 
Objective: 

 

General Strategy: 

To prevent development ς work with NRCS, Municipalities. LCHIP etc. to complete this action 
 

 

Political Location: Watershed Location: 
 
 
Identify key grassland parcels for implementation of conservation measures   

 

Primary Threat Addressed: Habitat conversion due to development and impacts from fragmentation 
 

Specific Threat (IUCN Threat Levels): Residential & commercial development 
 
Objective: 

 

General Strategy: 

Use a combination of GIS data, habitat condition, local knowledge, and information on populations of 
grassland wildlife to prioritize grassland areas for future conservation or management. This action 
includes provision of this prioritized list to NRCS, state and federal agencies, conservation 
commissions, and land trusts. 

 

 

Political Location: Watershed Location: 

Statewide 
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Hemlock Hardwood Pine Forest 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo by Ben Kimball 
 
 
Acres in NH: 2,039,406 

Percent of NH Area: 34 

Acres Protected: 387,487 

Percent Protected: 19 
 
 
 
 

Habitat Distribution Map 
 

 
Habitat Description 

 

¢ƘŜ ƘŜƳƭƻŎƪπƘŀǊŘǿƻƻŘπǇƛƴŜ ŦƻǊŜǎǘ ƛǎ ŀ ǘǊŀƴǎƛǘƛƻƴŀƭ ŦƻǊŜǎǘ ǊŜƎƛƻƴ ƛƴ bŜǿ IŀƳǇǎƘƛǊŜ ό{ǇŜǊŘǳǘƻ нлммύΦ 
¢Ƙƛǎ ŦƻǊŜǎǘ ƻŎŎǳǊǎ ōŜǘǿŜŜƴ ǘƘŜ ƴƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘ π ŎƻƴƛŦŜǊ ŦƻǊŜǎǘ ǘƻ ǘƘŜ ƴƻǊǘƘ ŀƴŘ ŀǘ ƘƛƎƘŜǊ 
ŜƭŜǾŀǘƛƻƴǎ όƳƻǎǘƭȅ ŀōƻǾŜ мΣплл ŦǘΦύ ŀƴŘ ǘƘŜ !ǇǇŀƭŀŎƘƛŀƴ ƻŀƪ π ǇƛƴŜ ŦƻǊŜǎǘǎ ǘƻ ǘƘŜ ǎƻǳǘƘ ŀƴŘ ŀǘ ƭƻǿŜǊ 
elevations (mostly below 900 ft.). This transitional forest lacks most boreal species and central 
hardwood species that characterize these other forests, but has many Alleghanian species such as 
white pine (Pinus strobus) and hemlock (Tsuga canadensis). Many of the other species of this system 
are common throughout ǘƘŜ ŜŀǎǘŜǊƴ ¦ƴƛǘŜŘ {ǘŀǘŜǎΦ IŜƳƭƻŎƪ π ƘŀǊŘǿƻƻŘ π ǇƛƴŜ ŦƻǊŜǎǘǎ ŀǊŜ ŦƻǳƴŘ 
ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǎǘŀǘŜ ŦǊƻƳ ǘƘŜ ²ƘƛǘŜ aƻǳƴǘŀƛƴǎ ǎƻǳǘƘ ōŜƭƻǿ ŀōƻǳǘ мΣрлл ŦǘΦ 5ǊȅπƳŜǎƛŎ ǘƻ ƳŜǎƛŎ 
glacial till soils are most abundant, but this system also occupies river terraces, sand plains, and 
stabilized talus areas covered by a forest canopy. It includes dry, sandy soils with red oak and white 
pine that have not been burned enough to support pitch pine sand plains system. These areas are 
likely to succeed to hemlock and/or beech over the long term without the return of fire. 
¢ƘŜ Ƴŀƛƴ ƳŀǘǊƛȄ ŦƻǊŜǎǘ ŎƻƳƳǳƴƛǘȅ ǘƘŀǘ ŘŜŦƛƴŜǎ ǘƘƛǎ ǎȅǎǘŜƳ ƛǎ ƘŜƳƭƻŎƪ π ōŜŜŎƘ π ƻŀƪ π ǇƛƴŜ ŦƻǊŜǎǘΦ 
Hemlock and American beech (Fagus grandifoliaύ ŀǊŜ ǘƘŜ ǇǊƛƳŀǊȅ ƭŀǘŜπǎǳŎŎŜǎǎƛƻƴŀƭ ǘǊŜŜǎ ƛƴ ǘƘƛǎ 
community, with maximum ages of about 600 and 300 years, respectively. Red oak (Quercus rubra) 
and white pine are also typically abundant, in contrast to their absence or low abundance in northern 
ƘŀǊŘǿƻƻŘ π ŎƻƴƛŦŜǊ ŦƻǊŜǎǘǎΦ aƻǎǘ ƻŦ ǘƘŜ ƻƭŘπŦƛŜƭŘ ǿƘƛǘŜ ǇƛƴŜ ǎǘŀƴŘǎ ƛƴ ŎŜƴǘǊŀƭ bŜw Hampshire are 
successional examples of this system. Sugar maple (Acer saccharum) and yellow birch (Betula 
alleghaniensisύ ŀǊŜ ƻŎŎŀǎƛƻƴŀƭ ōǳǘ ƻŦ ƭŜǎǎ ƛƳǇƻǊǘŀƴŎŜ ǘƘŀƴ ƛƴ ƴƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘ π ŎƻƴƛŦŜǊ ŦƻǊŜǎǘǎΦ 
They are most frequent in mesic areas such as concavities and along drainages where white ash 
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(Fraxinus americanaύ ƛǎ ŦǊŜǉǳŜƴǘΣ ƻǊ ƭƻŎŀƭƭȅ ŀōǳƴŘŀƴǘ ƛƴ ǇŀǘŎƘŜǎ ƻŦ ǎŜƳƛπǊƛŎƘ ƳŜǎƛŎ ǎǳƎŀǊ ƳŀǇƭŜ ŦƻǊŜǎǘΦ 
Red spruce (Picea rubens) and balsam fir (Abies balsamea) are generally sparse or absent, but are 
occasional on the lower slopes of some mountains south of the White Mountains (i.e., Ossipee 
Mountains, Mt. Monadnock). Central hardwood/ Appalachian species are essentially absent, including 
hickories (Carya spp.), and oaks (Quercus spp.) other than red oŀƪΣ όǎŜŜ !ǇǇŀƭŀŎƘƛŀƴ ƻŀƪ π ǇƛƴŜ ŦƻǊŜǎǘ 
description). 
Variation in soils or landscape position within this system explains much of the variation in 
community composition. Hemlock forests often occur in ravines or extremely rocky sites; beech 
forests occur ƻƴ ŎƻŀǊǎŜ ǿŀǎƘŜŘ ǘƛƭƭ ǎƻƛƭǎΤ ǎŜƳƛπǊƛŎƘ ƳŜǎƛŎ ǎǳƎŀǊ ƳŀǇƭŜ ŦƻǊŜǎǘǎ ƻŎŎǳǊ ƛƴ ŎƻƭƭǳǾƛŀƭ 
ƭŀƴŘǎŎŀǇŜ Ǉƻǎƛǘƛƻƴǎ ƻǊ ŀǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ōŜŘǊƻŎƪ ƻǊ ǘƛƭƭ ǿƛǘƘ ƎǊŜŀǘŜǊ ōŀǎŜπŎŀǘƛƻƴ ŎƻƴǘǊƛōǳǘƛƻƴǎ ǘƻ 
ǘƘŜ ǎƻƛƭΤ  ƘŜƳƭƻŎƪ π ƻŀƪ π ƴƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘ ŦƻǊŜǎǘ ƻŎŎǳǊǎ ƛƴ ƳƻǊŜ ƳŜǎƛc settings or at higher 
ŜƭŜǾŀǘƛƻƴǎ ƴŜŀǊ ǘƘŜ ǘǊŀƴǎƛǘƛƻƴ ǘƻ ƴƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘ π ŎƻƴƛŦŜǊ ŦƻǊŜǎǘǎΤ ŘǊȅ ǊŜŘ ƻŀƪ π ǿƘƛǘŜ ǇƛƴŜ 
forests occur on sandy or rocky soils that may perpetuate oak and pine dominance locally with 
repeated disturbance. 

 
Justification (Reason for Concern in NH) 

 

IŜƳƭƻŎƪ π ƘŀǊŘǿƻƻŘ π ǇƛƴŜ ŦƻǊŜǎǘ ƛǎ ǘƘŜ Ƴƻǎǘ ǿƛŘŜƭȅ ŘƛǎǘǊƛōǳǘŜŘ ŦƻǊŜǎǘ ǘȅǇŜ ƛƴ bŜǿ IŀƳǇǎƘƛǊŜΣ 
ŎƻǾŜǊƛƴƎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ оп҈ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ƭŀƴŘ ŀǊŜŀΦ !ǾŀƛƭŀōƭŜ Řŀǘŀ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ǊƻǳƎƘƭȅ мф҈ ƻŦ ǘƘŜ 
ǎǘŀǘŜΩǎ ǇƻǘŜƴǘƛŀƭ ƘŜƳƭƻŎƪ π ƘŀǊŘǿƻƻŘ π ǇƛƴŜ ŦƻǊŜǎǘ ƛǎ ƻƴ ǇŜǊƳŀƴŜƴǘƭȅ ǇǊƻǘŜŎǘŜŘ ƭŀƴŘǎΦ ¢Ƙƛǎ ŦƻǊŜǎǘ ǘȅǇŜ 
supports 140 vertebrate species in the state, including 15 amphibians, 13 reptiles, 73 birds, and 39 
mammals. Threatened and endangered wildlife species occurring in this forest type include osprey, 
timber rattlesnake, and eastern hognose snake. 

 
Protection and Regulatory Status 

 

!ǇǇǊƻȄƛƳŀǘŜƭȅ мф҈ ƻŦ bŜǿ IŀƳǇǎƘƛǊŜΩǎ ƘŜƳƭƻŎƪπƘŀǊŘǿƻƻŘπǇƛƴŜ ŦƻǊŜǎǘ ƻŎŎǳǊǎ ƻƴ ŎƻƴǎŜǊǾŀǘƛƻƴ 
lands. 
Forestry on state lands is covered by RSAs 216, 217, and 218. RSA 227 stipulates requirements for 
ǊŜǎƛŘǳŀƭ ōŀǎŀƭ ŀǊŜŀ ƛƴ ǊƛǇŀǊƛŀƴ ŀǊŜŀǎΦ ¢ƘŜ Ƴŀƴǳŀƭǎ ά.Ŝǎǘ aŀƴŀƎŜƳŜƴǘ tǊŀŎǘƛŎŜǎ ŦƻǊ 9Ǌƻǎƛƻƴ /ƻƴǘǊƻƭ ƻƴ 
¢ƛƳōŜǊ IŀǊǾŜǎǘƛƴƎ hǇŜǊŀǘƛƻƴǎ ƛƴ bŜǿ IŀƳǇǎƘƛǊŜέ όbI5C[ нллпύ ŀƴŘ άDƻƻŘ CƻǊŜǎǘǊȅ ƛƴ ǘƘŜ DǊŀƴƛǘŜ 
{ǘŀǘŜέ ό.ŜƴƴŜǘǘ нлмлύ ǇǊƻǾƛŘŜ Ǌecommended management practices for sustainable forestry in New 
Hampshire. 

 
 

 

Distribution and Research 
 

IŜƳƭƻŎƪ π ƘŀǊŘǿƻƻŘ π ǇƛƴŜ ŦƻǊŜǎǘ ƛǎ ǿƛŘŜƭȅ ŘƛǎǘǊƛōǳǘŜŘ ƛƴ bŜǿ IŀƳǇǎƘƛǊŜ ǿƛǘƘ ŜǾŜǊȅ Ŏƻǳƴǘȅ ŜȄŎŜǇǘ 
Coos supporting between 5% and 20% of the total area of this forest type. 
Additional fieldwork is needed to evaluate correlations between soil series and forest type as outlined 
in Homer (2005). County soil surveys outline soils suitable for forestry from an economic perspective. 
However, little has been done to evaluate soils from an ecological perspective (e.g., if left unmanaged, 
ŀƴ ŀǊŜŀ ǿƛǘƘ ŀ ǇŀǊǘƛŎǳƭŀǊ ǎƻƛƭ ǿƻǳƭŘ ŜǾŜƴǘǳŀƭƭȅ ǎǳŎŎŜŜŘ ǘƻ ƘŜƳƭƻŎƪ π ƘŀǊŘǿƻƻŘ π ǇƛƴŜ forest). 
CƛŜƭŘǿƻǊƪ ƛǎ ŀƭǎƻ ƴŜŜŘŜŘ ǘƻ ƎǊƻǳƴŘ ǘǊǳǘƘ ǘƘŜ ƘŜƳƭƻŎƪ π ƘŀǊŘǿƻƻŘ π ǇƛƴŜ ƳŀǇΦ 

 
Relative Health of Populations 

 

!ƴ ŀǇǇǊƻȄƛƳŀǘŜƭȅ о҈ ŘŜŎǊŜŀǎŜ ƛƴ ŦƻǊŜǎǘ ŀǊŜŀ ƻŎŎǳǊǊŜŘ ōŜǘǿŜŜƴ мффн ŀƴŘ мффо ŀƴŘ нллм ƛƴ ǘƘŜ фπ 
Ŏƻǳƴǘȅ ŀǊŜŀ ǿƘŜǊŜ ƴŜŀǊƭȅ млл҈ ƻŦ bŜǿ IŀƳǇǎƘƛǊŜΩǎ ǇƻǘŜƴǘƛŀƭ ƘŜƳƭƻŎƪ π ƘŀǊŘǿƻƻŘ π ǇƛƴŜ ŦƻǊŜǎǘ ƛǎ 
found. 
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Habitat Condition 
 

Biological Condition:  
Species richness of rare animals within their dispersal distances from the polygon 
Species richness of rare plants in polygon 
Richness of rare and exemplary natural communities in polygon 
Vertebrate species richness (VT/NH GAP Analysis) 

 
Landscape Condition:  
Landscape Complexity 
Local Connectedness 
Similarity of habitat within 5km 
Size of unfragmented block within which matrix forest is located 

 
Human Condition: 
Index of Ecological Integrity 

 
 

Threats to this Habitat in NH 
Threat rankings were calculated by groups of taxonomic or habitat experts using a multistep process (details in Chapter 4). 
Each threat was ranked for these factors: Spatial Extent, Severity, Immediacy, Certainty, and Reversibility (ability to address 
the threat). These combinŜŘ ǎŎƻǊŜǎ ǇǊƻŘǳŎŜŘ ƻƴŜ ƻǾŜǊŀƭƭ ǘƘǊŜŀǘ ǎŎƻǊŜΦ hƴƭȅ ǘƘǊŜŀǘǎ ǘƘŀǘ ǊŜŎŜƛǾŜŘ ŀ άƳŜŘƛǳƳέ ƻǊ άƘƛƎƘέ ǎŎƻǊŜ 
have accompanying text in this profile. Threats that have a low spatial extent, are unlikely to occur in the next ten years, or 
there is uncertainty in the data will be ranked lower due to these factors. 

 
Habitat degradation and mortality from insect pests (hemlock wooly adelgid and others) (Threat 
Rank: High) 

 

The hemlock wooly adelgid (Adelges tsugaeύΣ ŀ ǎƳŀƭƭΣ ǎŀǇπǎǳŎƪƛƴƎ ƛƴǎŜŎǘ ƴŀǘƛǾŜ ǘƻ WŀǇŀƴ ŀƴŘ /ƘƛƴŀΣ 
became established in the Pacific Northwest in 1924 (na.fs.fed.us/fhp/hwa,). This insect became 
established in Virginia in the early 1950s and has since been spreading in the northeastern United 
States. As of 2015, infestations have been identified in 82 towns in eight counties in the state (NHDFL 
2015). This species can be spread through the transportation of infected nursery stock as well as by 
wind, birds, and mammals. Eastern hemlock (Tsuga canadensis) has demonstrated little or no 
resistance to adelgid damage and mortality (McClure et al. 2001). 

 
Based on FIA plot data, hemlock is the second most abundant tree species in New Hampshire (Morin & 
tǳƎƘ нлмпύΣ ǿƛǘƘ ǘƘŜ ƎǊŜŀǘŜǎǘ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƛƴ ǘƘŜ ƘŜƳƭƻŎƪ π ƘŀǊŘǿƻƻŘ π ǇƛƴŜ ŦƻǊŜǎǘ ƘŀōƛǘŀǘΦ ¢ƘŜ 
hemlock ǿƻƻƭȅ ŀŘŜƭƎƛŘ ǎǳŎƪǎ ǎŀǇ ŦǊƻƳ ȅƻǳƴƎ ƘŜƳƭƻŎƪ ǘǿƛƎǎΣ ǊŜǎǳƭǘƛƴƎ ƛƴ ƴŜŜŘƭŜ ŘǊƻǇΣ ǘǿƛƎ ŘƛŜπōŀŎƪΣ 
growth reduction, and tree mortality over the course of several years (Havill et al. 2014). It is difficult 
to overestimate both the ecological and economic impacts if hemlock wooly adelgid causes high 
mortality throughout New Hampshire. 

 
Habitat degradation and impacts (fragmentation) from increased demand for wind power and 
associated transmission lines (Threat Rank: Medium) 

 

In response to the threats associated with climate change, there is a strong incentive to develop 
renewable wind energy facilities. These "wind farms" are typically located on long ridgetops to 
maximize exposure to sustained winds. The habitats that occupy the footprints of wind turbines and 
transmission corridors are lost, and the remaining adjacent habitat is fragmented. There is an 
increased risk of migratory bird and bat mortality in areas with towers and turbines. 
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Kerlinger (2000) prepared an extensive literature review for the USFWS Office of Migratory Bird 
Management on avian mortality at towers and turbines. Birds that migrate along ridgelines at night 
are at greatest risk for tower collision by becoming disorientated when encountering lighted towers 
(Partners in Flight, unpublished data). Current estimates of the numbers of birds killed annually by 
communication towers range between 4 and 10 million (www.towerkill.com). A study at a West 
Virginia wind energy facility identified significant mortality of bats from collisions with wind turbines 
(Hein et al. 2013). 

 

Habitat impacts from an increase in invasive plants moving north (Threat Rank: Medium)   
 

Many invasive plants are currently limited by temperature, and are likely to expand northward into 
New Hampshire as a result of climate change. These species can displace or outcompete native plants 
and alter the composition and structure of habitats. 

 
Invasive species can have a variety of negative impacts on natural communities and habitats (Stein 
and Flack 1996). In some cases, they can alter the chemistry of forest soils, leading to permanent 
changes in species composition (Ehrenfeld et al. 2001). A warming climate can enhance the spread of 
invasive plants through multiple pathways (Hellman et al. 2008). 

 
Habitat degradation from warminƎ ŎƻƴŘƛǘƛƻƴǎ ǘƘŀǘ ŀƭƭƻǿ ŎƻƭŘπƭƛƳƛǘŜŘ ŦƻǊŜǎǘ ǇŜǎǘǎ ǘƻ ƳƻǾŜ ƴƻǊǘƘ 
(Threat Rank: Medium) 

 

New Hampshire forests are currently at risk from a variety of insect pests (emerald ash borer, balsam 
wooly adelgid, gypsy moth, etc.). The current ranges of some of these pests, such as hemlock wooly 
adelgid, are believed to be limited by cold winter temperatures (NHDFL 2015). Under a warming 
climate scenario, the ranges of some of these species could expand, and new insect species could 
move into the state. 

 
Hemlock woolly adelgid has significantly impacted stands of hemlock in the southern and central 
Appalachians, but has only spread slowly in northern New England due to its inability to tolerate cold 
winter temperatures (Paradis et al. 2007). However, under warming climatic conditions, it could 
expand its range northward, with the potential for widespread mortality of hemlock in New 
Hampshire. 

 

Habitat degradation from succession to mature age structure  (Threat Rank: Medium)   
 

Early successional areas and young forest are critical habitats for a variety of wildlife species (DeGraaf 
Ŝǘ ŀƭΦ нллсύΦ !ǎ ŦƻǊŜǎǘǎ ƳŀǘǳǊŜΣ ǘƘŜȅ ƭƻǎŜ Ƴŀƴȅ ƻŦ ǘƘŜ ŀǘǘǊƛōǳǘŜǎ ǘƘŀǘ ǎǳǇǇƻǊǘ ǘƘŜǎŜ ŜŀǊƭȅπǎǳŎŎŜǎǎƛƻƴŀƭ 
species, with potentially significant impacts on wildlife populations. 

 
Since 19слΣ ǘƘŜ ŀŎǊŜŀƎŜ ƻŦ ŦƻǊŜǎǘ ŎƘŀǊŀŎǘŜǊƛȊŜŘ ōȅ ƭŀǊƎŜπŘƛŀƳŜǘŜǊ ǘǊŜŜǎ Ƙŀǎ ōŜŜƴ ƛƴŎǊŜŀǎƛƴƎ όaƻǊƛƴ ϧ 
tǳƎƘ нлмпύΦ tǊƛƻǊ ǘƻ мфуоΣ ǘƘŜ ŀŎǊŜŀƎŜ ƻŦ ȅƻǳƴƎ ŦƻǊŜǎǘǎ όмπрέ ŘƛŀƳŜǘŜǊύ ƘŀŘ ōŜŜƴ ŘŜŎƭƛƴƛƴƎΣ ŀƴŘ Ƙŀǎ 
since been stable. However, this young forest is not evenly distributed among forest types, and the 
amount of early successional habitat in areas of hemlock ς hardwood ς pine forest is well until 10% of 
the total acreage of the type. 

 

Habitat conversion and impacts to wildlife  from fragmentation (Threat Rank: Medium)   
 

Within the past 10 years, there have been 3 large scale wind energy facilities constructed in New 
Hampshire. These "wind farms" are typically located on long ridgetops to maximize exposure to 
sustained winds, and include turbines that are approximately 400 feet tall, which can pose a significant  
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threat to birds and bats. Birds that migrate along ridgelines at night are at greatest risk for tower 
collision by becoming disoriented when encountering lighted towers (Partners in Flight, unpublished 
data). The habitats that occupy the footprints of wind turbines and transmission corridors are lost, and 
the remaining adjacent habitat is fragmented. 

 
There were 78 known towers sited in New Hampshire as of 2010 (www.towerkill.com) and 475 towers 
currently mapped by NHFG. Kerlinger (2000) prepared an extensive literature review for the USFWS 
Office of Migratory Bird Management on avian mortality at towers and turbines. Current estimates of 
the numbers of birds killed annually by communication towers range between 4 and 10 million 
(www.towerkill.com). Bats are also vulnerable to impacts from wind energy facilities. Based on field 
data collection in a study of bat mortality at a wind energy facility in West Virginia, Hein et al. (2013) 
estimated a mortality rate of roughly 100 bats per turbine per year. 

 

Habitat conversion due to development (Threat Rank: Medium)   
 

Development reduces matrix forest habitat by converting natural forest to landscaped lawns and 
impermeable surfaces (e.g., buildings, roads). Development also contributes to forest fragmentation 
by directly reducing habitat, increasing traffic on existing roads, and requiring construction of new 
transportation infrastructure. 

 
A study of 10 New Hampshire communities found that their populations increased by an average of 
70.9% (range 9.7 to 189.7%) between 1974 and 1992, while developed land increased by an average 
of 137.2%. In the community with 9.7% population growth, developed land increased by 15.9% (New 
Hampshire Office of State Planning (NHOSP) 2000). 

 
Habitat conversion resulting from decisions on land use and management  (Threat Rank: Medium)   

 

In New Hampshire, land use decisions are made at the municipal scale by volunteer planning boards 
with little or no training in natural resource issues. In cities and some of the larger towns, professional 
planning staff evaluate proposed developments and provide input to the planning board, but this is 
the exception rather than the rule. Most professional planners lack training in ecology or natural 
resources. Decisions are typically based on engineering and aesthetic considerations, with no 
recognition of direct or cumulative impacts on the underlying ecological functions of the affected 
lands or on impacts to wildlife habitat. 

 
A Growth Management Advisory Committee convened by the New HOSP in 1999 concluded that: 
ω LƳǇŀŎǘǎ ƻŦ ƎǊƻǿǘƘ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ŀǊŜ ŎǳƳǳƭŀǘƛǾŜ ƻǾŜǊ ŘŜŎŀŘŜǎ 
ω 5ŜǾŜƭƻǇƳŜƴǘ ƛƴ bŜǿ IŀƳǇǎƘƛǊŜ Ƙŀǎ ƻŎŎǳǊǊŜŘ ƛƴŎǊŜƳŜƴǘŀƭƭȅΣ ǊŜǎǳƭǘƛƴƎ ƛƴ ŦǊŀƎƳŜƴǘŀǘƛƻƴ ŀƴŘ ƭƻǎǎ ƻŦ 
important and environmentally sensitive areas, including forestlands and wildlife habitat 
ω /ƻƳƳǳƴƛǘƛŜǎ ǎŜƭŘƻƳ ŜǾŀƭǳŀǘŜ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƛƳǇŀŎǘǎ ƻŦ ǘƘŜƛǊ ȊƻƴƛƴƎ ƻǊŘƛƴŀƴŎŜ ƻǊ ƭŀƴŘ ǳǎŜ 
regulations (NHOSP 2000) 

 

 

List of Lower Ranking Threats: 
 

Mortality from pesticides used to control insect outbreaks 
 

Habitat degradation from increased storm intensity and frequency 

Mortality and habitat degradation from the creation and presence of roads 

Mortality and habitat degradation from road fragmentation 

Habitat impacts and conversion from the rŜŘǳŎǘƛƻƴ ƛƴ ŦƻǊŜǎǘπōŀǎŜŘ ŜŎƻƴƻƳȅ ŀƴŘ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ 
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Disturbance and habitat degradation from hiking and biking trails 
 

Habitat degradation and mortality from legal and illegal OHRV and snowmobile activity 
 

Habitat conversion and degradation of forest to permanent openings and infrastructure, 
fragmentation, and disturbance to wildlife by visitor activity 

 

Habitat degradation from increased storm intensity and frequency 
 

Mortality from pesticides used to control insect outbreaks 
 

Habitat and species impacts from salvage logging that occurs after storms and pest invasions resulting 
in species composition changes 

 

Mortality from pesticides used to control insect outbreaks 
 

Habitat degradation from acid deposition 
 

Habitat degradation from mercury deposition 
 

Habitat degradation from increased ice and wind storms that cause damage to trees resulting in 
acceleration of species composition changes 

 

Species and habitat impacts from species composition changes related to climate change 
 

Habitat degradation from drought that changes soil composition and reduced seedling recruitment 
 

Habitat degradation and impacts from increased and unsustainable harvest due to demand for 
biomass fuel 

 

Habitat degradation from groundwater and surface withdrawals 
 

 

Actions to benefit this Habitat in NH 
 

Protect unfragmented blocks and other key wildlife habitats.   
 

Primary Threat Addressed: Habitat conversion due to development 
 

Specific Threat (IUCN Threat Levels): Residential & commercial development 
 
Objective: 

The objective is to protect the largest and highest quality occurrences of hemlock ς ƘŀǊŘǿƻƻŘ π ǇƛƴŜ 
forest habitat, with an emphasis on developing and maintaining corridors for wildlife movement and 
species dispersal. 

 

General Strategy: 

NHFG should use maps of prioritized unfragmented blocks and other key habitat information to 
review and identify land protection projects. These maps should also be distributed to the 
conservation community. Virtually all wildlife and habitats will directly or indirectly benefit from 
habitat protection, and the land protection strategy should be viewed as one of the most important 
ǿŀȅǎ ǘƻ ŜƴǎǳǊŜ ƭƻƴƎπǘŜǊƳ ǿƛƭŘƭƛŦŜ ǇǊƻǘŜŎǘƛƻƴΦ 

 

 

Political Location: Watershed Location: 

Statewide Merrimack Watershed 
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Support the Division of Forests and Lands in the implementation of the hemlock woolly adelgid 
action plan. 

 

Primary Threat Addressed: Habitat degradation and mortality from insect pests (hemlock wooly 
adelgid and others) 

 

Specific Threat (IUCN Threat Levels): Invasive & other problematic species, genes & diseases 
 
Objective: 

The objective is to minimize the impact of hemlock woolly adelgid on NH forests and control its 
spread in the state. 

 

General Strategy: 

¢ƘŜ ά!Ŏǘƛƻƴ tƭŀƴ ǘƻ wŜǎǘǊƛŎǘ ǘƘŜ {ǇǊŜŀŘ ŀƴŘ aŀƴŀƎŜ IŜƳƭƻŎƪ ²ƻƻƭƭȅ !ŘŜƭƎƛŘ within the State of New 
IŀƳǇǎƘƛǊŜέ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ƎǳƛŘŜ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ŀƎŜƴŎƛŜǎ ŀƴŘ ǇŜǊǎƻƴƴŜƭ ƛƴ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ 
hemlock woolly adelgid. The action plan was developed by the NH Division of Forests and Lands and 
recommended by the state's Forest Pest Advisory Group which is comprised of pest specialists 
representing the NH Division of Forests and Lands, USDA Forest Service, NH Department of 
Agriculture Markets and Foods, UNH Cooperative Extension, The Society for the Protection of New 
IŀƳǇǎƘƛǊŜΩǎ CƻǊŜǎǘǎΣ ¢ƘŜ bature Conservancy, the Granite State Society of American Foresters, and 
the USDA Animal and Plant Health Inspection Service. These organizations are brought together by 
the State Forester to provide oversight in the management of major forest pest outbreaks. 

 

 

Political Location: Watershed Location: 
 

 
Continue monitoring program to identify new pests and pathogens that threaten forest health.   

 

Primary Threat Addressed: Iŀōƛǘŀǘ ŘŜƎǊŀŘŀǘƛƻƴ ŦǊƻƳ ǿŀǊƳƛƴƎ ŎƻƴŘƛǘƛƻƴǎ ǘƘŀǘ ŀƭƭƻǿ ŎƻƭŘπƭƛƳƛǘŜŘ 
forest pests to move north 

 

Specific Threat (IUCN Threat Levels): Climate change & severe weather 
 
Objective: 

The objective is to protect forest habitats from new forest pests arriving in New Hampshire as a result 
of movement by people or natural dispersal. 

 

General Strategy: 

The Division of Forests and Lands Forest Health Program currently conducts regular monitoring of 
forest health issues, and undertakes activities specifically designed to document the arrival of new 
pests and pathogens. One example is the program using swimming pool filters to try and document 
occurrences of Asian longhorned beetle. 

 

 

Political Location: Watershed Location: 

Statewide 
 
 

Protect unfragmented blocks and other key wildlife habitats.   
 

Primary Threat Addressed: Habitat conversion due to development 
 

Specific Threat (IUCN Threat Levels): Residential & commercial development 
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Objective: 

The objective is to protect the largest and highest quality occurrences of hemlock ς ƘŀǊŘǿƻƻŘ π ǇƛƴŜ 
forest habitat, with an emphasis on developing and maintaining corridors for wildlife movement and 
species dispersal. 

 

General Strategy: 

NHFG should use maps of prioritized unfragmented blocks and other key habitat information to 
review and identify land protection projects. These maps should also be distributed to the 
conservation community. Virtually all wildlife and habitats will directly or indirectly benefit from 
habitat protection, and the land protection strategy should be viewed as one of the most important 
ǿŀȅǎ ǘƻ ŜƴǎǳǊŜ ƭƻƴƎπǘŜǊƳ ǿƛƭŘƭƛŦŜ ǇǊƻǘŜŎǘƛon. 

 

Political Location: Watershed Location: 

Merrimack County Merrimack Watershed 
 
 
Incorporate habitat conservation into local land use planning.   

 

Primary Threat Addressed: Habitat conversion due to development 
 

Specific Threat (IUCN Threat Levels): Residential & commercial development 
 
Objective: 

9ƴƘŀƴŎŜ ǇǊƻǘŜŎǘƛƻƴ ƻŦ ƘŜƳƭƻŎƪ π ƘŀǊŘǿƻƻŘ π ǇƛƴŜ ŦƻǊŜǎǘǎ ōȅ ƛƴŎƻǊǇƻǊŀǘƛƴƎ ŎƻƴǎŜǊǾŀǘƛƻƴ Ǝƻŀƭǎ ƛƴǘƻ 
planning documents, such as municipal and regional master plans, zoning ordinances, and subdivision 
regulations. 

 

General Strategy: 

The critical gap that NHFG can address is the scientific basis for implementing land use policies and 
regulations that protect the ecological function and health of wildlife populations and their habitats. 
This technical assistance needs to be combined with an integrated approach to land use decisions 
ŀƳƻƴƎ ƭƻŎŀƭ ŘŜŎƛǎƛƻƴπƳŀƪŜǊǎΦ bICD ǎƘƻǳƭŘ ǿƻǊƪ ǿƛǘƘ ¦bI /ƻƻǇŜǊŀǘƛǾŜ 9ȄǘŜƴǎƛƻƴ ŀƴŘ bŜǿ 
Hampshire Office of Energy and Planning, key outreach partners to facilitate training for NHFG 
biologists on the integration of wildlife habitat information into local land use planning and 
regulation. Likewise, Cooperative Extension can facilitate training for town planners, planning 
boards, regional planners, and others involved in writing master plans and local ordinances, on how 
to integrate wildlife considerations into local planning. 

 

Political Location: Watershed Location: 

Statewide Merrimack Watershed 
 

Location Description: 
IŜƳƭƻŎƪ π ƘŀǊŘǿƻƻŘ π ǇƛƴŜ ŦƻǊŜǎǘǎ ŀǊŜ ŦƻǳƴŘ ǘƘǊƻǳƎƘƻǳǘ ǎƻǳǘƘŜǊƴ ŀƴŘ ŎŜƴǘǊŀƭ NH. 
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Acres in NH: 351,537 

Percent of NH Area: 6 

Acres Protected: 312,868 

Percent Protected: 89 
 
 
 
 

Habitat Distribution Map 
 

 
Habitat Description 

 

Harsh climatic extremes and highly erosive soils play a significant role in determining the structure 
ŀƴŘ ǎǇŜŎƛŜǎ ŎƻƳǇƻǎƛǘƛƻƴ ƻŦ ƘƛƎƘ ŜƭŜǾŀǘƛƻƴ ǎǇǊǳŎŜ π ŦƛǊ ŦƻǊŜǎǘǎ ŦƻǳƴŘ ƛƴ bŜǿ IŀƳǇǎƘƛǊŜΦ LƴŎǊŜŀǎŜŘ 
rainfall (more than 6 inches per 1,000 ft. in elevation), snow cover (increase in weeks of snow cover 
per year), relative humidity (resulting in prolonged cloud cover) and wind movement (up to 25% more 
at 3,800 ft.), coupled with decreased mean air temperature (decrease in number of frost free days) 
and shallow, nutrient poor soils result in stands predominated by coniferous tree species. The 
coniferous stands found at high elevations experience drastically slowed and limited growth due to 
the truncated growing season and harsh climatic extremes (Vogelmann et al. 1969). As defined by 
bIbI. ό{ǇŜǊŘǳǘƻ нлммύΣ ǘƘŜ ƘƛƎƘπŜƭŜǾŀǘƛƻƴ ǎǇǊǳŎŜ π ŦƛǊ ŦƻǊŜǎǘ ǎȅǎǘŜƳ ƛƴŎƭǳŘŜǎ ǘǿƻ ŘƻƳƛƴŀƴǘ ƴŀǘǳǊŀƭ 
communitiesτƘƛƎƘπŜƭŜǾŀǘƛƻƴ ǎǇǊǳŎŜ π ŦƛǊ ŀƴŘ ƘƛƎƘπŜƭŜǾŀǘƛƻƴ ōŀƭǎŀƳ ŦƛǊ ŦƻǊŜǎǘǎτand one peripheral 
communityτƴƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘ π ǎǇǊǳŎŜ π ŦƛǊ Ŧorest. 

 
!ǘ ǘƘŜ ǳǇǇŜǊ ŜƴŘ ƻŦ ǘƘŜ ŜƭŜǾŀǘƛƻƴ ǊŀƴƎŜ ŦƻǊ ǘƘƛǎ Ƙŀōƛǘŀǘ όōŜǘǿŜŜƴ оΣрлл ŀƴŘ пΣрлл ŦǘΦύ ƛǎ ǘƘŜ ƘƛƎƘπ 
elevation balsam fir forest (Sperduto & Nichols 2011). In this community, balsam fir (Abies balsamea) 
ŀƴŘ ƘŜŀǊǘπƭŜŀǾŜŘ ǇŀǇŜǊ ōƛǊŎƘ ό.Ŝǘǳƭŀ ŎƻǊŘƛŦƻƭƛa) are the dominant tree species. Above 4,500 ft., the 
forest transitions to subalpine krummholz vegetation, where black spruce (Picea mariana) becomes 
an important component of the community. A distinctive form of natural disturbance within the 
ōŀƭǎŀƳ ŦƛǊ ŦƻǊŜǎǘ ƛǎ ŀ ǇŀǘǘŜǊƴ ƻŦ ǿƛƴŘπƛƴŘǳŎŜŘ ƳƻǊǘŀƭƛǘȅ ƪƴƻǿƴ ŀǎ άŦƛǊπǿŀǾŜǎΦέ CƛǊ ǿŀǾŜǎ ŀǊŜ ƭƛƴŜŀǊ 
ǇŀǘŎƘŜǎ ƻŦ ōƭƻǿƴπŘƻǿƴ ƻǊ ǎǘŀƴŘƛƴƎ ŘŜŀŘ ǘǊŜŜǎ ƻǊƛŜƴǘŜŘ ǇŜǊǇŜƴŘƛcular to the prevailing wind, and  
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arranged in a progression of waves of different ages of resulting regeneration adjacent to one 
another. 
5ŜŎǊŜŀǎƛƴƎ ƛƴ ŜƭŜǾŀǘƛƻƴΣ ƘƛƎƘπŜƭŜǾŀǘƛƻƴ ǎǇǊǳŎŜ π ŦƛǊ ŦƻǊŜǎǘǎ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ŦƻǳƴŘ ōŜǘǿŜŜƴ нΣрлл ŀƴŘ 
3,500 ft. on upper mountain slopes and ridge tops, but may be higher or lower depending on local 
site conditions. The characteristic tree species in this community are red spruce (Picea rubens) and 
ōŀƭǎŀƳ ŦƛǊΣ ŀƭƻƴƎ ǿƛǘƘ ƘŜŀǊǘπƭŜŀǾŜŘ ǇŀǇŜǊ ōƛǊŎƘΣ ǇŀǇŜǊ ōƛǊŎƘ όBetula papyrifera), and yellow birch 
(B.alleghaniensis). 

 
!ǘ ŜƭŜǾŀǘƛƻƴǎ ōŜǘǿŜŜƴ нΣмлл ŀƴŘ нΣулл ŦǘΦ ƛǎ ǘƘŜ ƴƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘ π ǎǇǊǳŎŜ π ŦƛǊ ŦƻǊŜǎǘΣ ŀ ǘǊŀƴǎƛǘƛƻƴŀƭ 
ŎƻƳƳǳƴƛǘȅ ōŜǘǿŜŜƴ ǘƘŜ ƘƛƎƘπŜƭŜǾŀǘƛƻƴ ǎǇǊǳŎŜ π ŦƛǊ ŦƻǊŜǎǘ ŀōƻǾŜ ŀƴŘ ǘƘŜ ǎǳƎŀǊ ƳŀǇƭŜ π ōŜŜŎƘ π ȅŜƭƭƻǿ 
birch forest below. This forest type is characterized by a variable mixture of red spruce, balsam fir, 
yellow birch, American beech (Fagus grandifolia), and sugar maple (Acer saccharum). While the 
boundary between high elevation spruce ς fir forest and northern hardwood ς conifer forest habitats 
can be ambiguous, examples of this community that are likely to maintain a mixed composition over 
the long term are probably most closely aligned with the hardwood forests below, because the 
northern hardwoods have not been excluded by the climatic and poorer soil conditions closely 
ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜƛǊ ŘƛǎŀǇǇŜŀǊŀƴŎŜ ŀǘ ƘƛƎƘŜǊ ŜƭŜǾŀǘƛƻƴǎ ƛƴ ǘƘŜ ƘƛƎƘπŜƭŜǾŀǘƛƻƴ ǎǇǊǳŎŜ π ŦƛǊ ŦƻǊŜǎǘΦ 

 
Iŀōƛǘŀǘǎ ǘƘŀǘ Ƴŀȅ ōŜ ŜƳōŜŘŘŜŘ ƛƴ ƘƛƎƘ ŜƭŜǾŀǘƛƻƴ ǎǇǊǳŎŜ π ŦƛǊ ŦƻǊŜǎǘǎ ƛƴŎƭǳŘŜ ŀƭǇƛƴŜ communities, 
rocky ridges, cliffs, talus slopes and landslides, and high elevation wetlands. See associated profiles. 

 

 
 

Justification (Reason for Concern in NH) 
 

IƛƎƘ ŜƭŜǾŀǘƛƻƴ ǎǇǊǳŎŜ π ŦƛǊ ŦƻǊŜǎǘ Ƙŀǎ ŀ ǾŜǊȅ ƭƛƳƛǘŜŘ ŘƛǎǘǊƛōǳǘƛƻƴ ƛƴ bŜǿ IŀƳǇǎƘƛǊŜΣ ŎƻǾŜǊƛƴg between 
п ŀƴŘ с҈ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ƭŀƴŘ ŀǊŜŀ όtǳōƭƛŎƻǾŜǊ Ŝǘ ŀƭΦ нлмрύΦ ¢Ƙƛǎ ŦƻǊŜǎǘ ǘȅǇŜ ǎǳǇǇƻǊǘǎ сс ǾŜǊǘŜōǊŀǘŜ 
species in the state, including 2 amphibians, 2 reptiles, 38 birds, and 24 mammals. Threatened and 
endangered wildlife using this forest type include Canada lynx and American marten. Blackpoll 
ǿŀǊōƭŜǊǎ ŀƴŘ .ƛŎƪƴŜƭƭΩǎ ǘƘǊǳǎƘ ōǊŜŜŘ ŜȄŎƭǳǎƛǾŜƭȅ ƛƴ ƘƛƎƘ ŜƭŜǾŀǘƛƻƴ ǎǇǊǳŎŜ π ŦƛǊ ƘŀōƛǘŀǘǎΦ hǘƘŜǊ ǎǇŜŎƛŜǎ 
that use high elevation habitat and may be less common at lower elevations include spruce grouse, 
boreal ŎƘƛŎƪŀŘŜŜΣ ǿƘƛǘŜπǿƛƴƎŜŘ ŎǊƻǎǎōƛƭƭΣ ŀƴŘ !ƳŜǊƛŎŀƴ ǘƘǊŜŜπǘƻŜŘ ǿƻƻŘǇŜŎƪŜǊΦ /ƻƳƳƻƴ ǎǇŜŎƛŜǎ 
ǘƘŀǘ ǳǎŜ ǘƘŜ ǎǇǊǳŎŜ π ŦƛǊ ŎƻǾŜǊ ŀǘ ƘƛƎƘ ŜƭŜǾŀǘƛƻƴǎ ƛƴŎƭǳŘŜ ƳƻƻǎŜΣ ŘŜŜǊΣ ōŜŀǊΣ ŦƛǎƘŜǊΣ ŀƴŘ ŎƻƳƳƻƴ 
raven. Moose tend to winter at higher elevations where they browse on fir, mountain ash, and yellow 
birch. Black bears will use these stands for escape, denning, or even resting cover. High elevation 
ridgelines also serve as important migratory routes for songbirds, raptors, and bats. 
IƛƎƘ ŜƭŜǾŀǘƛƻƴ ǎǇǊǳŎŜ π ŦƛǊ ǇǊƻǾƛŘŜǎ ǎƻƳŜ of the last areas relatively free of human disturbance. 
Furthermore, due to conservation efforts and poor accessibility, the high elevation areas represent 
ǎƻƳŜ ƻŦ ǘƘŜ ƭŀǎǘ ƭŀǊƎŜΣ ǊŜƳƻǘŜΣ ŎƻƴǘƛƎǳƻǳǎ ōƭƻŎƪǎ ƻŦ ǎǇǊǳŎŜ π ŦƛǊ ƘŀōƛǘŀǘΦ {ƛƭǾƛŎǳƭǘǳǊŜ ǇǊŀŎǘƛŎŜǎ ǊŜsulting 
ŦǊƻƳ ōǳŘǿƻǊƳ ƘŀǊǾŜǎǘǎ ŀƴŘ ǘƘŜ ƘƛǎǘƻǊƛŎ ƘƛƎƘ ǾŀƭǳŜ ƻŦ ǎǇǊǳŎŜ π ŦƛǊ ŀƴŘκƻǊ Ƴƛƭƭ ŘŜƳŀƴŘǎ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ 
ǇƭŀŎŜŘ ƻƴ ǎǇǊǳŎŜ π ŦƛǊ ƘŀǾŜ ŘǊŀƳŀǘƛŎŀƭƭȅ ŀŦŦŜŎǘŜŘ ǎǇǊǳŎŜ π ŦƛǊ ŘƛǎǘǊƛōǳǘƛƻƴ ŀǘ ƭƻǿŜǊ ŜƭŜǾŀǘƛƻƴǎΣ ǘƘǳǎ 
making high elevation habitat that much more important (Staats 1996). 
Lastly, soil cover at these higher elevations is much more fragile (i.e., soil compaction can dramatically 
reduce the ability of the soil absorb extra moisture) than that found at lower elevations. Soils above 
2,700 ft. are usually very acidic, resulting in reduced nutrient availability to plants. Increased rainfall, 
snowfall, and moisture absorption capabilities of high elevation soils (due to the higher organic 
components) also make them a prime area for water filtration and water supply. 

 
Protection and Regulatory Status 

 

!ǇǇǊƻȄƛƳŀǘŜƭȅ уф҈ ƻŦ bŜǿ IŀƳǇǎƘƛǊŜΩǎ ƘƛƎƘ ŜƭŜǾŀǘƛƻƴ ǎǇǊǳŎŜ π ŦƛǊ ŦƻǊŜǎǘ ƻŎŎǳǊǎ ƻƴ ŎƻƴǎŜǊǾŀǘƛƻƴ  
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ƭŀƴŘǎΦ /ǳǊǊŜƴǘ ǇǊƻǘŜŎǘƛƻƴ ŦƻǊ ƘƛƎƘ ŜƭŜǾŀǘƛƻƴ ǎǇǊǳŎŜ π ŦƛǊ ƛƴŎƭǳŘŜǎ ŀ ƴƻπŎǳǘ ȊƻƴŜ ŀōƻǾŜ нΣтлл Ŧǘ ƻƴ ǎǘŀǘŜ 
lands and Forest Service property and private conservation lands (Bunnell Tract and The Nature 
Conservancy), zoning ordinances (PD6 zones) in unincorporated towns, the cooperative High 
Elevation MOU for large landowners developed by NHFG and DRED, a conservation easement (held 
by DRED), and finally an MOU between the WMNF and NHFG pertaining to the management of 
wildlife habitats. 

 
 

 

Distribution and Research 
 

IƛƎƘ ŜƭŜǾŀǘƛƻƴ ǎǇǊǳŎŜ π ŦƛǊ Ƙŀōƛǘŀǘ ƻŎŎǳǊǎ ƛƴ ǘƘŜ ²ƘƛǘŜ aƻǳƴǘŀƛƴΣ aŀƘƻƻǎǳŎπwŀƴƎŜƭŜȅΣ ŀƴŘ 
Connecticut LaƪŜ ŜŎƻƭƻƎƛŎŀƭ ǎǳōǎŜŎǘƛƻƴǎΦ IƛƎƘ ŜƭŜǾŀǘƛƻƴ ǎǇǊǳŎŜ π ŦƛǊ Ŏŀƴ ŀƭǎƻ ƻŎŎǳǊ ƭƻŎŀƭƭȅ ŀǘ ƘƛƎƘŜǊ 
ŜƭŜǾŀǘƛƻƴǎ ƻŦ ǘƘŜ ±ŜǊƳƻƴǘ ¦ǇƭŀƴŘǎ ǎǳōǎŜŎǘƛƻƴ ƛƴ ŎŜƴǘǊŀƭκǎƻǳǘƘπŎŜƴǘǊŀƭ bŜǿ IŀƳǇǎƘƛǊŜΦ ¢ƘŜ ƳŀƧƻǊƛǘȅ 
of this forest type is found within the White Mountain subsection. 
5ƛǎǘǊƛōǳǘƛƻƴ ǊŜǎŜŀǊŎƘ ǎƘƻǳƭŘ ŎƻƴŎŜƴǘǊŀǘŜ ƻƴ ǘƘŜ ŀǊŜŀ ƻŦ ƘƛƎƘ ŜƭŜǾŀǘƛƻƴ ǎǇǊǳŎŜ π ŦƛǊ ŦƻǊŜǎǘ ǘƘŀǘ Ƙŀǎ 
ŜȄǇŜǊƛŜƴŎŜŘ ƘŀǊǾŜǎǘƛƴƎ ǿƛǘƘƛƴ ǘƘŜ Ǉŀǎǘ нл ȅŜŀǊǎΣ ǘƘŜ ƭƻƴƎπǘŜǊƳ ƛƳǇŀŎǘǎ ƻŦ ƘŀǊǾŜǎǘƛƴƎ ƻƴ ŦƻǊŜǎǘ 
structure and species composition, the overall effectiveness of the High Elevation MOU, and the 
effects of acid deposition and global warming on the distribution and abundance of high elevation 
ǎǇǊǳŎŜ π ŦƛǊΦ 

 
Relative Health of Populations 

 

Historically, extensive alteration and harvesting occurred throughout the distribution of high 
ŜƭŜǾŀǘƛƻƴ ǎǇǊǳŎŜ π ŦƛǊΦ /ǳǊǊŜƴǘ Ƙŀōƛǘŀǘ ǳƴŘŜǊ ŦŜŘŜǊŀƭ ƻǊ ǎǘŀǘŜ ƻǿƴŜǊǎƘƛǇ ƛǎ ǇǊƻǘŜŎǘŜŘ ŦǊƻƳ ŦǳǊǘƘŜǊ 
harvesting, while parcels that remain under private ownership exhibit extensive impacts from recent 
harvesting. 

 
 
 

Habitat Condition 
 

Biological Condition:  
Species richness of rare animals within their dispersal distances from the polygon 
Species richness of rare plants in polygon 
Richness of rare and exemplary natural communities in polygon 

Vertebrate species richness (VT/NH GAP Analysis) 
 
Landscape Condition:  
Landscape Complexity 
Local Connectedness 
Similarity of habitat within 5km 
Size of unfragmented block within which matrix forest is located 

 
Human Condition:  
Index of Ecological Integrity 
 
Habitat Management Status:  
 
Habitat management and restoration policy in the WMNF and virtually all state and conservation land is 
ǘƻ ŀƭƭƻǿ ƴŀǘǳǊŀƭ ǎǳŎŎŜǎǎƛƻƴ ǘƻ ǊŜƎŜƴŜǊŀǘŜ ŀǎ ƳǳŎƘ ƻŦ ǘƘŜ ƘƛǎǘƻǊƛŎŀƭ ǎǇǊǳŎŜ π ŦƛǊ ŀǊŜŀ ŀǎ ǇƻǎǎƛōƭŜΦ ¢ƛƳōŜǊ 
harvesting is still proposed under private land ƻǿƴŜǊǎƘƛǇǎΣ ǿƛǘƘ ƭƛǘǘƭŜ ǘƻ ƴƻ ŜŦŦƻǊǘ ǘƻ ƳŀȄƛƳƛȊŜ ǎǇǊǳŎŜ π 
fir regeneration after harvesting. 
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Threats to this Habitat in NH 
Threat rankings were calculated by groups of taxonomic or habitat experts using a multistep process (details in Chapter 4). 
Each threat was ranked for these factors: Spatial Extent, Severity, Immediacy, Certainty, and Reversibility (ability to address 
ǘƘŜ ǘƘǊŜŀǘύΦ ¢ƘŜǎŜ ŎƻƳōƛƴŜŘ ǎŎƻǊŜǎ ǇǊƻŘǳŎŜŘ ƻƴŜ ƻǾŜǊŀƭƭ ǘƘǊŜŀǘ ǎŎƻǊŜΦ hƴƭȅ ǘƘǊŜŀǘǎ ǘƘŀǘ ǊŜŎŜƛǾŜŘ ŀ άƳŜŘƛǳƳέ ƻǊ άƘƛƎƘέ ǎŎƻǊŜ 
have accompanying text in this profile. Threats that have a low spatial extent, are unlikely to occur in the next ten years, or 
there is uncertainty in the data will be ranked lower due to these factors. 

 
Habitat degradation from insect pests (Balsam wooly adelgid, spruce budworm) (Threat Rank: High) 
  

 

¢ƘŜǊŜ ŀǊŜ ŀ ƴǳƳōŜǊ ƻŦ ƴŀǘƛǾŜ ŀƴŘ ƴƻƴπƴŀǘƛǾŜ ƛƴǎŜŎǘ ǇŜǎǘǎ ǘƘŀǘ ƘŀǾŜ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƛƳǇŀŎǘ 
high elevation spruce fir forests including spruce budworm and balsam woolly adelgid. Both forest 
pests could drastically reduce the amount of fir on the landscape, especially at lower elevations. 
Spruce budworm is projected to increase over the next ten years and we are already seeing impacts 
from small infestations of balsam woolly adelgid on the landscape in northern New Hampshire. Some 
are projecting that the spruce budworm will have a greater impact on higher elevation fir as a result of 
prolonged warmer temperatures, allowing the insect to complete its lifecycle at higher elevations than 
the previous outbreak. Similarly, balsam wooly adelgid is often controlled due to prolonged periods of 
cold temperatures in the winter, which have been reduced as a result of climate change. 

 
The impacts of balsam woolly adelgid and spruce budworm are well documented (Ragenovich and 
Mitchell 2006; Kucera and Orr 1981). 

 
Iŀōƛǘŀǘ ƛƳǇŀŎǘǎ ŀƴŘ ŎƻƴǾŜǊǎƛƻƴ ŘǳŜ ǘƻ ǳƴŦŀǾƻǊŀōƭŜ ŎƻƴŘƛǘƛƻƴǎ ŦƻǊ ǎǇǊǳŎŜπŦƛǊ ǘƻ ƳƻǾŜ ƛƴǘƻ ǘƘŜ ŀƭǇƛƴŜ 
zone which allows replacement by hardwoods (Threat Rank: Medium) 

 
 

Habitat degradation and impacts (fragmentation) from increased demand for wind power and 
associated transmission lines (Threat Rank: Medium) 

 
 

Habitat conversion and degradation of forest to permanent openings and infrastructure, 
fragmentation, and disturbance to wildlife by visitor activity (Threat Rank: Medium) 

 

Development such as roads, ski slopes, and energy and communication infrastructure reduce the 
matrix forest habitat by converting forests to permanent openings. Development also contributes to 
forest fragmentation and shifting wildlife community composition, especially during winter months. 
Roads and compacted surfaces exposed to wind and weather events allow competing species and 
predator access to historically isolated habitats resulting in overlap in distribution and home ranges 
that were historically partitioned. 

 

While development in this habitat is limited, a variety of facilities have been documented, including 
roads, ski areas, wind power facilities and transmission lines, communication towers, and other 
recreational facilities (hiking huts) (Publicover and Kimball 2011). 

 
Habitat conversion and impacts to wildlife from fragmentation associated with renewable energy 
development (Threat Rank: Medium) 

 

IƛƎƘ ŜƭŜǾŀǘƛƻƴ ǎǇǊǳŎŜπŦƛǊ ŦƻǊŜǎǘǎ ŀǊŜ ƻŦǘŜƴ ǊŜƎŜƴŜǊŀǘŜŘ ǘƘǊƻǳƎƘ ƴŀǘǳǊŀƭ ǇǊƻŎŜǎǎŜǎ ǎǳŎƘ ŀǎ ŦƛǊ ǿŀǾŜǎΣ  
wind throw and natural gap dynamics. When development occurs that can exacerbate the effects of 
the natural system dynamics it can create an imbalance of habitat structure over time. For example, 
ŦǊŀƎƳŜƴǘƛƴƎ ŀ ƭŀǊƎŜ ǇŀǘŎƘ ƻŦ ƘƛƎƘ ŜƭŜǾŀǘƛƻƴ ǎǇǊǳŎŜ π ŦƛǊ ǿƛǘƘ ŀ ǿƛŘŜ ǊƻŀŘ Ŏŀƴ ƛƳǇŀŎǘ ǘƘŜ ƴŀǘǳǊŀƭ 
movement of a fir wave across a slope. This can also cause additional blow down which then creates a  
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much larger gap within the forest than would typically occur with a natural disturbance. 
Within the past 10 years, there have been 3 large scale wind energy facilities constructed in New 
Hampshire. These facilities include wind turbines that are approximately 400 feet tall, which can pose 
a significant threat to birds and bats. Birds that migrate along ridgelines at night are at greatest risk 
for tower collision by becoming disoriented when encountering lighted towers (Partners in Flight, 
unpublished data). 

 
There were 78 known towers sited in New Hampshire as of 2010 (www.towerkill.com) and 475 towers 
currently mapped by NHFG. Kerlinger (2000) prepared an extensive literature review for the USFWS 
Office of Migratory Bird Management on avian mortality at towers and turbines. Current estimates of 
the numbers of birds killed annually by communication towers range between 4 and 10 million 
(www.towerkill.com). Bats are also vulnerable to impacts from wind energy facilities. Based on field 
data collection in a study of bat mortality at a wind energy facility in West Virginia, Hein et al. (2013) 
estimated a mortality rate of roughly 100 bats per turbine per year. 

 

Habitat conversion due to development  (Threat Rank: Medium)   
 

Potential impacts of hiking and biking trails include soil compaction and loss, reduced soil moisture, 
loss of organic litter, loss of ground cover vegetation, loss of native plant species, introduction of 
weeds and pathogens, and change in vegetation composition (Pickering et al. 2010). 

 
9ǾŜƴ ƭƻǿπƛƳǇŀŎǘΣ dispersed recreation has the potential to have serious effects on wildlife (Reed & 
Merenlender 2008). Mountain biking has become a popular recreation activity in New Hampshire. The 
New England Mountain Biking Association has over 5,000 members and 5 local chapters in New 
Hampshire (http:/ /www.nemba.org/about). While anecdotal evidence suggests that the intensity of 
mountain biking activity has increased in New Hampshire in recent years, there is currently no 
documentation of impacts to wildlife or habitat. 

 

 

List of Lower Ranking Threats: 
 

Species and habitat impacts from species composition changes related to climate change 
 

Habiat impacts from increased temperatures that reduce seed production in some species (balsam fir) 

Habitat degradation from mercury deposition 

Habitat degradation from acid deposition 
 

Habitat degradation from introduced or invasive plants 
 

Habitat degradation and mortality from legal and illegal OHRV and snowmobile activity 
 

Disturbance and habitat degradation from hiking and biking trails 
 

Habitat degradation from forestry practices that cause a loss of natural age structure, soil compaction 
and erosion 

 

Habitat degradation from temperature stress 
 

Habitat conversion resulting from decisions on land use and management 
 
 

 
 

http://www.nemba.org/about)
http://www.nemba.org/about)
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Actions to benefit this Habitat in NH 

 

Advise Site Evaluation Committee on wind energy facilities   
 

Primary Threat Addressed: Habitat conversion and impacts to wildlife from fragmentation associated 
with renewable energy development 

 

Specific Threat (IUCN Threat Levels): Energy production & mining 
 
Objective: 

bƻ ƴŜǘ ƭƻǎǎ ƻǊ ƛƳǇŀŎǘ ƻƴ ƘƛƎƘ ŜƭŜǾŀǘƛƻƴ ǎǇǊǳŎŜπŦƛǊΦ 
 

General Strategy: 

Examining potential long and shƻǊǘπǘŜǊƳ ƛƳǇƭƛŎŀǘƛƻƴǎ ƻŦ ǿƛƴŘ ŦŀǊƳ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ 
will aid in making decisions and recommendations dealing with wind farm proposals at local, state, 
regional and a national level. 

 

 

Political Location: Watershed Location: 

Coos County !ƴŘǊƻǎŎƻƎƎƛƴπ{ŀŎƻ ²ŀǘŜǊǎƘŜŘ 
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[ƻǿƭŀƴŘ {ǇǊǳŎŜπCƛǊ CƻǊŜǎǘ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo by Ben Kimball 
 
 
Acres in NH: 219,054 

Percent of NH Area: 4 

Acres Protected: 81,050 

Percent Protected: 37 
 
 
 

 
Habitat Distribution Map 

 

Habitat Description 
 

This habitat consists of conifer forests that occupy valley bottoms, lowland flats, and lake basins. It is 
well developed and most common north of the White Mountains from 1,000ς2,500 ft., less common 
in the White Mountains, and infrequent in higher valley bottoms south of the mountains. This habitat 
ƻŎŎǳǊǎ ǇǊƛƳŀǊƛƭȅ ŀǎ ŀ ƳƻǎŀƛŎ ƻŦ ƭƻǿƭŀƴŘ ǎǇǊǳŎŜ π ŦƛǊ ŦƻǊŜǎǘ ŀƴŘ ǊŜŘ ǎǇǊǳŎŜ ǎǿŀƳǇ ŎƻƳƳǳƴƛǘƛŜǎ ƻƴ ǎƛǘŜǎ 
with mineral soils, which can range from well or moderately well drained upland forests to poorly or 
very poorly drained swamps. Somewhat poorly drained soils have intermediate drainage and very 
common. 

 
Lƴ ǘƘŜ ƭƻǿƭŀƴŘ ǎǇǊǳŎŜ π ŦƛǊ ŦƻǊŜǎǘ ŎƻƳƳǳƴƛǘȅΣ ǊŜŘ ǎǇǊǳŎŜ όPicea rubens), balsam fir (Abies balsamea), 
mosses, and lichens are abundant, and a variety of herbs and shrubs may be present. The red spruce 
swamp has a canopy dominated by spruce, with cinnamon fern (Osmundastrum cinnamomeum) and 
carpets of Sphagnum moss forming a lush understory beneath a moderate tall shrub layer and a 
sparse dwarf heath layer. 

 
In addition to the two communities described above, a third natural community typeτthe montane 
ōƭŀŎƪ ǎǇǊǳŎŜ π ǊŜŘ ǎǇǊǳŎŜ ŦƻǊŜǎǘτis also found in valley bottoms between 2,000 and 3,000 ft. 
elevation. This is a rare forest type only described from the upper Pemigewasset Valley in the White 
Mountains, but could be expected to occur at other locations in the North Country. 
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Justification (Reason for Concern in NH) 
 

[ƻǿƭŀƴŘ ǎǇǊǳŎŜ π ŦƛǊ ŦƻǊŜǎǘ ŎƻǾŜǊǎ ƻƴƭȅ п҈ ƻŦ bŜǿ IŀƳǇǎƘƛǊŜΦ ¢Ƙƛǎ ŦƻǊŜǎǘ ǘȅǇŜ ǎǳǇǇƻǊǘǎ млм 
vertebrate species in the state, including 9 amphibians, 2 reptiles, 53 birds, and 37 mammals. Of the 
ōƛǊŘ ǎǇŜŎƛŜǎΣ мр ŀǊŜ ŜǎǎŜƴǘƛŀƭƭȅ ǊŜǎǘǊƛŎǘŜŘ ǘƻ ƻǊ ƘŜŀǾƛƭȅ ŘŜǇŜƴŘŜƴǘ ƻƴ ǎǇǊǳŎŜ π ŦƛǊ ŦƻǊŜǎǘΣ ŀƴŘ т ǊŜǉǳƛǊŜ 
mature age classes. Threatened and endangered wildlife species occurring in this forest type include 
/ŀƴŀŘŀ ƭȅƴȄΣ ŜŀǎǘŜǊƴ ǎƳŀƭƭπŦƻƻǘŜŘ ōŀǘΣ !ƳŜǊƛŎŀƴ ƳŀǊǘŜƴΣ ǇŜǊŜƎǊƛƴŜ ŦŀƭŎƻƴΣ ōŀƭŘ ŜŀƎƭŜΣ ŀƴŘ !ƳŜǊƛŎŀƴ 
ǘƘǊŜŜπǘƻŜŘ ǿƻƻŘǇŜŎƪŜǊΦ  9ȄǘŜƴǎƛǾŜ ƘŜŀǾȅ ŎǳǘǘƛƴƎ ƛƴ ǊŜŎŜƴǘ ŘŜŎŀŘŜǎ Ƙŀǎ ǎǳōǎǘŀƴǘƛŀƭƭȅ ǊŜŘǳŎŜŘ ǘƘŜ 
ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ƳŀǘǳǊŜ ǎǇǊǳŎŜ π ŦƛǊ ŦƻǊŜǎǘ ƛƴ bŜǿ IŀƳpshire. Forest inventory data from 2005 (Miles 
нллрύ ǎǳƎƎŜǎǘ ǘƘŀǘ тм҈ ƻŦ ƭƛǾŜ ǎǇǊǳŎŜ ŀƴŘ ŦƛǊ ǘǊŜŜǎ ǿŜǊŜ ƛƴ ǘƘŜ нπƛƴŎƘ ŘƛŀƳŜǘŜǊ Ŏƭŀǎǎ ŀƴŘ ƭŜǎǎ ǘƘŀƴ 
1.5% were in diameter classes of 10 inches and above. However, Morin and Pugh (2014) identified a 
significant increase in volume for both red spruce and balsam fir between 2008 and 2013. Soil and other 
environmental conditions over extensive acreage in northern New Hampshire create the potential to 
ǎǳǇǇƻǊǘ ŜƛǘƘŜǊ ǎǇǊǳŎŜ π ŦƛǊ ƻǊ ƴƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘ π ŎƻƴƛŦŜǊ ŦƻǊŜǎǘ. Past harvesting in some of these areas 
ƘŀǾŜ ǊŜǎǳƭǘŜŘ ƛƴ ŎƻƴǾŜǊǎƛƻƴ ƻŦ ŦƻǊƳŜǊ ǎǇǊǳŎŜ π ŦƛǊ ǎƛǘŜǎ ǘƻ ƴƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘ π ŎƻƴƛŦŜǊ ŦƻǊŜǎǘΦ 

 
Protection and Regulatory Status 

 

aǳŎƘ ƻŦ bŜǿ IŀƳǇǎƘƛǊŜΩǎ ƭƻǿƭŀƴŘ ǎǇǊǳŎŜ π ŦƛǊ ƻŎŎǳǊǎ ƻƴ ǇǊƛǾŀǘŜ ƛƴŘǳǎǘǊƛŀƭ ƭŀƴŘΤ ŀǇǇroximately 37% of 
this forest type occurs on conservation lands. Areas of public ownership include the White Mountain 
National Forest, Nash Stream Forest, Lake Umbagog National Wildlife Refuge, Pondicherry Refuge, 
and Randolph Community Forest. 
Forestry on state lands is covered by RSAs 216, 217, and 218. RSA 227 stipulates requirements for 
ǊŜǎƛŘǳŀƭ ōŀǎŀƭ ŀǊŜŀ ƛƴ ǊƛǇŀǊƛŀƴ ŀǊŜŀǎΦ ¢ƘŜ Ƴŀƴǳŀƭǎ ά.Ŝǎǘ aŀƴŀƎŜƳŜƴǘ tǊŀŎǘƛŎŜǎ ŦƻǊ 9Ǌƻǎƛƻƴ /ƻƴǘǊƻƭ ƻƴ 
¢ƛƳōŜǊ IŀǊǾŜǎǘƛƴƎ hǇŜǊŀǘƛƻƴǎ ƛƴ bŜǿ IŀƳǇǎƘƛǊŜέ όbI5C[ нллпύ ŀƴŘ άDƻƻd Forestry in the Granite 
{ǘŀǘŜέ ό.ŜƴƴŜǘǘ нлмлύ ǇǊƻǾƛŘŜ ǊŜŎƻƳƳŜƴŘŜŘ ƳŀƴŀƎŜƳŜƴǘ ǇǊŀŎǘƛŎŜǎ ŦƻǊ ǎǳǎǘŀƛƴŀōƭŜ ŦƻǊŜǎǘǊȅ ƛƴ bŜǿ 
Hampshire. 

 
 

 

Distribution and Research 
 

[ƻǿƭŀƴŘ ǎǇǊǳŎŜ π ŦƛǊ ŦƻǊŜǎǘ ƻŎŎǳǊǎ ǇǊƛƳŀǊƛƭȅ ƛƴ ƴƻǊǘƘŜǊƴ bŜǿ IŀƳǇǎƘƛǊŜΣ ǿƛǘƘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ 45% by 
area in Coos County and approximately 20% in Grafton County. 
Fieldwork is needed to evaluate correlations between soil series and forest type as outlined in Homer 
(2005). County soil surveys outline soils suitable for forestry from an economic perspective. 
However, little has been done to evaluate soils from an ecological perspective (e.g., if left 
ǳƴƳŀƴŀƎŜŘΣ ŀƴ ŀǊŜŀ ǿƛǘƘ ŀ ǇŀǊǘƛŎǳƭŀǊ ǎƻƛƭ ǿƻǳƭŘ ŜǾŜƴǘǳŀƭƭȅ ǎǳŎŎŜŜŘ ǘƻ ƭƻǿƭŀƴŘ ǎǇǊǳŎŜ π ŦƛǊ ŦƻǊŜǎǘύΦ 
Fieldwork is also needed to ground truth the lowland ǎǇǊǳŎŜ π ŦƛǊ ƳŀǇ ǘƻ ŀǎǎƛǎǘ ǿƛǘƘ ǊŜŦƛƴƛƴƎ ƛǘΦ 

 
Relative Health of Populations 

 

The maps produced as part of the 2005 Wildlife Action Plan delineated roughly 10% of New 
IŀƳǇǎƘƛǊŜ ŀǎ ƭƻǿƭŀƴŘ ǎǇǊǳŎŜ π ŦƛǊ ŦƻǊŜǎǘΣ ǳǎƛƴƎ ƳƻŘŜƭǎ ǘƘŀǘ ƛŘŜƴǘƛŦƛŜŘ ǿƘƛŎƘ ŦƻǊŜǎǘ ǘȅǇŜ was most likely 
to occur given local variables of elevation, soil type, slope, and aspect. The maps produced for the 2015 
plan use the Northeast Terrestrial Habitat Classification, which delineates habitat types based on 
current condition. Following these ƳƻŘŜƭǎΣ ƭƻǿƭŀƴŘ ǎǇǊǳŎŜ π ŦƛǊ ŦƻǊŜǎǘ ƻŎŎǳǇƛŜǎ ƻƴƭȅ п҈ ƻŦ ǘƘŜ ǎǘŀǘŜΦ ¢Ƙƛǎ 
dramatic reduction in area demonstrates the difference between potential and actual conditions, and 
likely reflects the impacts that timber management has had on the distribution of forest types in 
northern New Hampshire. 
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Habitat Condition 
 

Biological Condition:  
Species richness of rare animals within their dispersal distances from the polygon 
Species richness of rare plants in polygon 

Richness of rare and exemplary natural communities in polygon 
Vertebrate species richness (VT/NH GAP Analysis) 

 
Landscape Condition:  
Landscape Complexity 
Local Connectedness 
Similarity of habitat within 5km 
Size of unfragmented block within which matrix forest is located 

 
Human Condition:  
Index of Ecological Integrity 
 
Habitat Management Status:  
 
/ŜǊǘƛŦƛŜŘ ¢ǊŜŜ CŀǊƳǎ ŎƻǾŜǊ ŀǇǇǊƻȄƛƳŀǘŜƭȅ рр҈ ƻŦ ǘƘŜ ǘǿƻπŎƻǳƴǘȅ ŀǊŜŀ ƛƴ ǿƘƛŎƘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ул҈ 
ƻŦ bŜǿ IŀƳǇǎƘƛǊŜΩǎ ǇƻǘŜƴǘƛŀƭ ƭƻǿƭŀƴŘ ǎǇǊǳŎŜ π ŦƛǊ ŦƻǊŜǎǘ ŀǊŜŀ ƻŎŎǳǊǎ όŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ Řŀǘŀ ƛƴ ¢ƘƻǊƴŜ 
and Sundquist 2001 and TNC data). 

 
 
 

Threats to this Habitat in NH 
Threat rankings were calculated by groups of taxonomic or habitat experts using a multistep process (details in Chapter 4). 
Each threat was ranked for these factors: Spatial Extent, Severity, Immediacy, Certainty, and Reversibility (ability to address 
ǘƘŜ ǘƘǊŜŀǘύΦ ¢ƘŜǎŜ ŎƻƳōƛƴŜŘ ǎŎƻǊŜǎ ǇǊƻŘǳŎŜŘ ƻƴŜ ƻǾŜǊŀƭƭ ǘƘǊŜŀǘ ǎŎƻǊŜΦ hƴƭȅ ǘƘǊŜŀǘǎ ǘƘŀǘ ǊŜŎŜƛǾŜŘ ŀ άƳŜŘƛǳƳέ ƻǊ άƘƛƎƘέ ǎŎƻǊŜ 
have accompanying text in this profile. Threats that have a low spatial extent, are unlikely to occur in the next ten years, or 
there is uncertainty in the data will be ranked lower due to these factors. 

 
Habitat degradation and mortality from insect pests (inlcuding spruce budworm and BWA) (Threat 
Rank: High) 

 

¢ƘŜǊŜ ŀǊŜ ŀ ƴǳƳōŜǊ ƻŦ ƴŀǘƛǾŜ ŀƴŘ ƴƻƴπƴŀǘƛǾŜ ƛƴǎŜŎǘ ǇŜǎǘǎ ǘƘŀǘ ƘŀǾŜ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǘƻ ǎƛƎƴƛŦƛŎŀƴǘƭȅ 
ƛƳǇŀŎǘ ƭƻǿƭŀƴŘ ǎǇǊǳŎŜπŦƛǊ ŦƻǊŜǎǘǎ ƛƴŎƭǳŘƛƴƎ ǎǇǊǳŎŜ ōǳŘ ǿƻǊƳ ŀƴŘ ǘƘŜ ōŀƭǎŀƳ ǿƻƻƭƭȅ ŀŘŜƭƎƛŘΦ .ƻǘƘ 
forest pests could drastically reduce the amount of fir on the landscape, especially at lower 
elevations. Spruce budworm is projected to increase over the next ten years and we are already 
seeing impacts from small infestations of balsam woolly adelgid on the landscape in northern New 
Hampshire. 

 
The impacts of balsam woolly adelgid and spruce budworm are well documented (Ragenovich and 
Mitchell 2006; Kucera and Orr 1981). 

 
Habitat degradation and impacts from harvesting practices that prevent much of forest from 
reaching later successional stages (Threat Rank: High) 

 

Extensive, heavy cutting in recent decades has substantially reduced the distribution of mature 
ǎǇǊǳŎŜ π ŦƛǊ ŦƻǊŜǎǘ ƛƴ bŜǿ IŀƳǇǎƘƛǊŜΦ {ƻƛƭǎ ŀƴŘ ƻǘƘŜǊ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƻƴŘƛǘƛƻƴǎ ƻǾŜǊ ŜȄǘŜƴǎƛǾŜ ŀŎǊŜŀƎŜ 
in northern New Hampshire create the potential to supporǘ ŜƛǘƘŜǊ ǎǇǊǳŎŜπŦƛǊ ƻǊ ƴƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘ π 
conifer forest. 
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Recent forest inventory data (NHDFL 2010) suggest that harvesting of spruce and fir is exceeding 
growth of these species. Historical harvesting practices in some areas have resulted in conversion of 
ŦƻǊƳŜǊ ǎǇǊǳŎŜ π ŦƛǊ ǎƛǘŜǎ ǘƻ ƴƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘ π ŎƻƴƛŦŜǊ ŦƻǊŜǎǘΦ aŀƘŀŦŦŜȅ όнлмпύ ǊŜǇƻǊǘǎ ǘƘŀǘ 
ǎƻŦǘǿƻƻŘǎ ŀǊŜ ōŜƛƴƎ ƘŀǊǾŜǎǘŜŘ ŦŀǊ ƛƴ ŜȄŎŜǎǎ ƻŦ ƎǊƻǿǘƘ ƛƴ ǘƘŜ !ƴŘǊƻǎŎƻƎƎƛƴ ±ŀƭƭŜȅπaŀƘƻƻǎǳŎ wŜƎƛƻƴ ƻŦ 
northern NH, which is further evidence of the imbalance of softwood age classes on private 
ownerships in NH. Currently the USFS and the White Mountain National Forest is providing the highest 
ǇŜǊŎŜƴǘŀƎŜ ƻŦ ƳŀǘǳǊŜ ǎǇǊǳŎŜ π ŦƛǊΦ ¢Ƙƛǎ ƭƛƪŜƭȅ Ƙŀǎ ƛƳǇŀŎǘǎ ƻƴ ǿƛƭŘƭƛŦŜ ǎǇŜŎƛŜǎ ǘƘŀǘ ǊŜǉǳƛǊŜ ƻƭŘŜǊ ŀƎŜ 
classes and landscape connectivity to persist on the landscape. 

 

Habitat degradation from harvest practices resulting in stand conversion (Threat Rank: High)   
 
 

Habitat degradation and impacts (fragmentation) from increased demand for wind power and 
associated transmission lines (Threat Rank: Medium) 

 

Pressure to develop and distribute alternative energy sources (especially the associated transmission 
ƭƛƴŜǎύ ŎƻǳƭŘ ŦǊŀƎƳŜƴǘ ǎǇǊǳŎŜ π ŦƛǊ ŦƻǊŜǎǘ ƛƴ ǘƘŜ ƭƻǿƭŀƴŘǎ ƻŦ /ƻƻǎ /ƻǳƴǘȅ ƻǊ ŀƭƻƴƎ ǊƛŘƎŜƭƛƴŜǎ ƛƴ ǿŜǎǘŜǊƴ 
New Hampshire. Associated shifts in government policy may open currently protected areas to such 
development. 

 
There are currently several renewable energy projects that have affected or could affect lowland 
ǎǇǊǳŎŜ π ŦƛǊ ŦƻǊŜǎǘǎ ƛƴ bŜǿ IŀƳǇǎƘƛǊŜΦ ¢ǊŀƴǎƳƛǎǎƛƻƴ ƭƛƴŜǎ ǘƘŀǘ ǿƻǳƭŘ be used to distribute the 
electricity produced by these facilities could fragment habitat across the region. 

 
Habitat degradation and mortality from legal and illegal OHRV and snowmobile activity (Threat 
Rank: Medium) 

 

Negative effects to wildlife resulting from OHRVs can include the physical alteration of habitat, the 
ǊŜƳƻǾŀƭ ƻŦ ǾŜƎŜǘŀǘƛƻƴ ƻǊ ǊŜǇƭŀŎŜƳŜƴǘ ƻŦ ƴŀǘƛǾŜ ǎǇŜŎƛŜǎ ōȅ ŘƛǎǘǳǊōŀƴŎŜπǘƻƭŜǊŀƴǘ ŜȄƻǘƛŎǎ ŀƴŘκƻǊ ƴƻȄƛƻǳǎ 
weeds, increased noise disturbance, a reduction in habitat security, and (in some instances) direct 
injury or mortality (USFS 2004). 

 
hŦŦπǊƻŀŘ ǾŜƘƛŎƭŜ ǳǎŜ ƛǎ ƛƴŎǊŜŀǎƛƴƎ ǊŀǇƛŘƭȅ ƛƴ ǘƘŜ bƻǊǘƘŜŀǎǘΦ Lƴ нлмоΣ ǘƘŜǊŜ ǿŜǊŜ ƻǾŜǊ срΣллл ǊŜƎƛǎǘŜǊŜŘ 
ƻŦŦπǊƻŀŘ ǾŜƘƛŎƭŜǎ ƛƴ bŜǿ IŀƳǇǎƘƛǊŜΣ ƛƴŎƭǳŘƛƴƎ ƻǾŜǊ мтΣллл !¢±ǎΦ ¢ƘŜ ǘƻǘŀƭ ƴǳƳōŜǊ ƻŦ ǊŜƎƛǎǘŜǊŜŘ ƻŦŦπ 
road vehicles is predicted to reach 37,000 by the year 2008, an increase of 42% (New Hampshire Trails 
Bureau 2003). Unregulated, these vehicles can have devastating impacts on ecosystems (Taylor no 
date). 

 
Habitat conversion due to management and associated impacts from fragmentation (Threat Rank: 
Medium) 

 
 
List of Lower Ranking Threats: 

 

Habitat degradation and impacts from increased and unsustainable harvest due to demand for 
biomass fuel 

 

Species and habitat impacts from species composition changes related to climate change 
 

Iŀōƛǘŀǘ ƛƳǇŀŎǘǎ ŦǊƻƳ ŘǊƻǳƎƘǘ ǘƘŀǘ ŀƭƭƻǿǎ ƛƴǾŀǎƛƻƴ ƻŦ ŘǊƻǳƎƘǘπǘƻƭŜǊŀƴǘ ǎǇŜŎƛŜǎ 
 

Habitat degradation from increased risk of fire due to summer droughts 
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Habitat degradation from drought that changes soil composition and accelerates organic 
decomposition that can lead to invasion by hardwoods 

 

Habitat impacts from increased temperatures that reduce seed production in some species (balsam 

fir) Habitat degradation from mercury deposition 

Habitat degradation from the use of herbicides for hardwood control 
 

Habitat degradation from acid deposition 
 

Habitat degradation from groundwater and surface withdrawals 
 

Disturbance and habitat degradation from hiking and biking trails 
 

Habitat impacts and conversion from the reduction in ŦƻǊŜǎǘπōŀǎŜŘ ŜŎƻƴƻƳȅ ŀƴŘ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ 
 

Mortality and habitat degradation from road fragmentation 
 

Mortality and habitat degradation from the creation and presence of roads 
 

Habitat degradation from changes in tree species and decomposition of organic soils 
 
 

Actions to benefit this Habitat in NH 
 

 
Conduct research on the condition of lowland spruce ς fir forests. 

Objective:  

To gain a better understanding of age distribution and forest structure in lowland spruce ς fir forests. 

General Strategy: 

The majority of lowland spruce ς fir forests in New Hampshire occur in privately-owned industrial forest 

lands, and have experienced heavy harvesting pressure in recent decades. Forest inventory data from 

2005 (Miles 2005) suggest that 71% of live spruce and fir trees were in the 2-inch diameter class and less 

than 1.5% were in diameter classes of 10 inches and above.  However, Morin and Pugh (2014) identified 

a significant increase in volume for both red spruce and balsam fir between 2008 and 2013. Research 

should combine remote sensing with field inventories to improve knowledge about the condition of 

these forests, and identify areas for protection of older stands.  

Political Location:  

Coos County 

Conduct research on habitat connectivity in lowland spruce ς fir forest. 

Objective: 
To gain a better understanding of wildlife movement between patches of lowland spruce ς fir forest. 
 
General Strategy: 
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Lowland spruce ς fir forest is a critical habitat type for a number of threatened and endangered wildlife 

species, include Canada lynx, American marten, and American three-toed woodpecker. In order for 

populations of these species to persist, individual animals need to be able to move between patches of 

suitable habitat relatively safely. NHFG and partners should conduct research to delineate travel 

corridors that connect patches of lowland spruce ς fir forest. Research could combine remote sensing 

with field wildlife surveys to identify corridors that receive the greatest use. 

Political Location:  

Coos County 

Conduct research on habitat conversion of potential lowland spruce ς fir forests. 

Objective: 

To identify areas that have likely been converted from lowland spruce ς fir forest to northern hardwood 

forest. 

General Strategy: 

The maps produced as part of the 2005 Wildlife Action Plan delineated roughly 10% of New Hampshire 

as lowland spruce - fir forest, using models that identified which forest type was most likely to occur 

given local variables of elevation, soil type, slope, and aspect.  The maps produced for the 2015 plan use 

the Northeast Terrestrial Habitat Classification, which delineates habitat types based on current 

condition. Following these models, lowland spruce - fir forest occupies only 4% of the state. This 

dramatic reduction in area demonstrates the difference between potential and actual conditions, and 

likely reflects the impacts that timber management has had on the distribution of forest types in 

northern New Hampshire. Research should be conducted to determine where these differences most 

likely represent a conversion of forest type, and thus present opportunities for restoration. 

Political Location:  

Coos County 

Provide technical assistance on lowland spruce ς fir forest management to private landowners. 

Primary Threat Addressed:  Habitat degradation and impacts from harvesting practices that prevent 

much of forest from reaching later successional stages 

Specific Threat:  Natural system modifications 

Objective: 

Provide technical assistance to landowners on improving lowland spruce ς fir forest habitat on private 
lands. 

General Strategy: 

Recent forest inventory data (NHDFL 2010) suggest that harvesting of spruce and fir is exceeding growth  

of these species.  Historical harvesting practices in some areas have resulted in conversion of former 

spruce - fir sites to northern hardwood - conifer forest. NHFG and UNH Cooperative Extension should  
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work with landowners to identify management practices for restoring lowland spruce ς fir forests on 

sites that have been converted to hardwoods, and for enhancing the condition of existing lowland spruce 

ς fir stands.  

Political Location: 

Coos County 

Grafton County 
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bƻǊǘƘŜǊƴ IŀǊŘǿƻƻŘπ/ƻƴƛŦŜǊ CƻǊŜǎǘ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo by Ben Kimball 
 
 
Acres in NH: 1263512 

Percent of NH Area: 21 

Acres Protected: 694932 

Percent Protected: 55 
 
 
 
 
 

 
Habitat Distribution Map 

 

 
Habitat Description 

 

Northern hardwood ς conifer forests are found generally between 1,400 and 2,500 ft. in elevation in 
northern and central New Hampshire. In latitude and elevation, this matrix forest is positioned 
ōŜǘǿŜŜƴ ǘƘŜ ƘƛƎƘπŜƭŜǾŀǘƛƻƴ ǎǇǊǳŎŜ π ŦƛǊ ŀƴŘ ƘŜƳƭƻŎƪ π ƘŀǊŘǿƻƻŘ π ǇƛƴŜ ŦƻǊŜǎǘǎΦ The primary natural 
ŎƻƳƳǳƴƛǘȅ ƻŦ ǘƘƛǎ ǎȅǎǘŜƳ ƛǎ ǘƘŜ ǎǳƎŀǊ ƳŀǇƭŜ π ōŜŜŎƘ π ȅŜƭƭƻǿ ōƛǊŎƘ ŦƻǊŜǎǘΣ ǿƘƛŎƘ ƛǎ ŎƘŀǊŀŎǘŜǊƛȊŜŘ ōȅ 
American beech (Fagus grandifolia), sugar maple (Acer saccharum), and yellow birch (Betula 
alleghaniensis). This community forms a matrix containing patches of several other communities. 
IŜƳƭƻŎƪ π ƻŀƪ π ƴƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘ ŦƻǊŜǎǘǎ ƻŎŎǳǊ ŀǘ ƭƻǿŜǊ ŜƭŜǾŀǘƛƻƴǎ όулл ǘƻ мΣрлл ŦǘΦύ ŀƴŘ ŀǊŜ 
differentiated from the matrix community by a substantial presence of hemlock (Tsuga canadensis), 
with red oak (Quercus rubra) and white pine (Pinus strobus) also frequent. This community occurs in 
valley bottoms and lower slopes of the White Mountains, and at middle to higher elevations of hills 
ŀƴŘ ƭƻǿ Ƴƻǳƴǘŀƛƴǎ ƛƴ ǿŜǎǘŜǊƴ bŜǿ IŀƳǇǎƘƛǊŜΦ IŜƳƭƻŎƪ π ǎǇǊǳŎŜ π ƴƻǊthern hardwood forests are 
also found at elevations below 2,000 ft. This is a conifer or mixed hardwood ς conifer forest with 
considerable hemlock and red spruce (Picea rubens) mixing with variable amounts of birches, other 
northern hardwoods, balsam fir (Abies balsamea), and sometimes white pine. It occurs primarily on 
river terraces, stream ravines, and compact till settings in the mountains, where it transitions to more 
ǘȅǇƛŎŀƭ ƴƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘǎ ƻƴ ǊƛŎƘŜǊ ǎƻƛƭǎ όŜΦƎΦΣ ŦƛƴŜ ǘƛƭƭǎύΦ {ŜƳƛπǊƛŎƘ ƳŜǎƛŎ ǎǳƎŀǊ maple forests are a 
common but relatively small part of this system, found where there is slightly enriched till or fine river 
ǘŜǊǊŀŎŜ ǎŜŘƛƳŜƴǘǎΦ .ƻǘƘ ōŜŜŎƘ ŦƻǊŜǎǘ ŀƴŘ ƘŜƳƭƻŎƪ ŦƻǊŜǎǘ ǘȅǇŜǎ ŀǊŜ ƻŎŎŀǎƛƻƴŀƭ ƛƴ ǘƘƛǎ ŀƴŘ ƘŜƳƭƻŎƪ π  
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ƘŀǊŘǿƻƻŘ π ǇƛƴŜ ŦƻǊŜǎǘ Ƙŀōƛǘats, but generally form small patches. 
bƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘ π ǎǇǊǳŎŜ π ŦƛǊ ŦƻǊŜǎǘǎ ƳŀǊƪ ǘƘŜ ǘǊŀƴǎƛǘƛƻƴ ǘƻ ǘƘŜ ƘƛƎƘπŜƭŜǾŀǘƛƻƴ ǎǇǊǳŎŜ π ŦƛǊ ŦƻǊŜǎǘ 
ƘŀōƛǘŀǘΣ ōǳǘ ƛƴ Ƴƻǎǘ ŎŀǎŜǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ǇŀǊǘ ƻŦ ǘƘŜ ƴƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘ π ŎƻƴƛŦŜǊ ŦƻǊŜǎǘ ǎȅǎǘŜƳ 
because the hardwoƻŘ ǘǊŜŜǎ ǘƘŀǘ ŘƛǎŀǇǇŜŀǊ ƛƴ ƘƛƎƘπŜƭŜǾŀǘƛƻƴ ǎǇǊǳŎŜ π ŦƛǊ όŘǳŜ ǘƻ ŎƭƛƳŀǘŜ ŀƴŘκƻǊ ǎƻƛƭ 
ŎƻƴŘƛǘƛƻƴǎύ ŀǊŜ ǎǘƛƭƭ ǇǊŜǎŜƴǘΦ {ƻƳŜ ǎǇǊǳŎŜ π ŦƛǊ ƻǊ ƳƛȄŜŘ ŦƻǊŜǎǘǎ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ Ŏǳǘ ƻǊ ƘŜŀǾƛƭȅ ŘƛǎǘǳǊōŜŘ 
may currently support a hardwood or mixed forest canopy, and may or may not succeed to greater 
ǎǇǊǳŎŜ π ŦƛǊ ǇǊƻƳƛƴŜƴŎŜΦ 

 
Justification (Reason for Concern in NH) 

 

bƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘ π ŎƻƴƛŦŜǊ ŦƻǊŜǎǘ ŎƻǾŜǊǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ нл҈ ƻŦ bŜǿ IŀƳǇǎƘƛǊŜΦ !ǾŀƛƭŀōƭŜ Řŀǘŀ 
ƛƴŘƛŎŀǘŜ ǘƘŀǘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ рр҈ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ƴƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘ π conifer forest is on permanently 
protected lands. This forest type supports 137 vertebrate species in the state, including 42 mammals, 
73 birds, 8 reptiles, and 14 amphibians. Threatened and endangered wildlife species occurring in this 
forest type include peregrine falcon and bald eagle.  Development pressure is heavy within some 
ǇŀǊǘǎ ƻŦ ǘƘŜ ǊŀƴƎŜ ƻŦ ƴƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘ π ŎƻƴƛŦŜǊ ŦƻǊŜǎǘ ƛƴ bŜǿ IŀƳǇǎƘƛǊŜΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ƛƴ ǘƘŜ [ŀƪŜǎ 
Region and the perimeter of the WMNF. 

 
Protection and Regulatory Status 

 

aǳŎƘ ƻŦ bŜǿ IŀƳǇǎƘƛǊŜΩǎ ƴƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘ π ŎƻƴƛŦŜǊ ŦƻǊŜǎǘ ƛǎ ǳƴŘŜǊ ǇǊƛǾŀǘŜ ƳŀƴŀƎŜƳŜƴǘ ŦƻǊ 
production of pulp, veneer, and lumber. Approximately 55% of this forest type occurs on 
conservation lands. Public ownerships include the WMNF, Lake Umbagog National Wildlife Refuge, 
ǾŀǊƛƻǳǎ ǎǘŀǘŜ ƭŀƴŘǎΣ ŀƴŘ ǘƻǿƴ ŦƻǊŜǎǘǎ ŀƴŘ ŎƻƴǎŜǊǾŀǘƛƻƴ ƭŀƴŘǎΦ 9ȄǘŜƴǎƛǾŜ ŀǊŜŀǎ ƻŦ ƴƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘ π 
conifer forests occur on the Connecticut Lakes Headwaters property, which are protected by a 
conservation easement held by DRED. Several ƴƻƴπƎƻǾŜǊƴƳŜƴǘŀƭ ŎƻƴǎŜǊǾŀǘƛƻƴ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ŀƭǎƻ 
ƘƻƭŘ ƴƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘ π ŎƻƴƛŦŜǊ ŦƻǊŜǎǘ ƭŀƴŘǎ ƛƴ ŦŜŜ ƻǊ ŜŀǎŜƳŜƴǘΦ 
Forestry on state lands is covered by RSAs 216, 217, and 218. RSA 227 stipulates requirements for 
residual basal area in riparian areas. The Ƴŀƴǳŀƭǎ ά.Ŝǎǘ aŀƴŀƎŜƳŜƴǘ tǊŀŎǘƛŎŜǎ ŦƻǊ 9Ǌƻǎƛƻƴ /ƻƴǘǊƻƭ ƻƴ 
¢ƛƳōŜǊ IŀǊǾŜǎǘƛƴƎ hǇŜǊŀǘƛƻƴǎ ƛƴ bŜǿ IŀƳǇǎƘƛǊŜέ όbI5C[ нллпύ ŀƴŘ άDƻƻŘ CƻǊŜǎǘǊȅ ƛƴ ǘƘŜ DǊŀƴƛǘŜ 
{ǘŀǘŜέ ό.ŜƴƴŜǘǘ нлмлύ ǇǊƻǾƛŘŜ ǊŜŎƻƳƳŜƴŘŜŘ ƳŀƴŀƎŜƳŜƴǘ ǇǊŀŎǘƛŎŜǎ ŦƻǊ ǎǳǎǘŀƛƴŀōƭŜ ŦƻǊŜǎǘǊȅ ƛƴ bŜǿ 
Hampshire. 

 

 

Distribution and Research 
 

bƻǊǘƘŜǊƴ IŀǊŘǿƻƻŘπ/ƻƴƛŦŜǊ ŦƻǊŜǎǘ ƻŎŎǳǊǎ ǇǊƛƳŀǊƛƭȅ ƛƴ ƴƻǊǘƘŜǊƴ bŜǿ IŀƳǇǎƘƛǊŜΣ ǿƛǘƘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ 
45% by area in Coos County and approximately 30% in Grafton County. Carroll and Sullivan counties 
support 5 to 10%, and Belknap, Cheshire, and Hillsborough counties support less than 5%. 
Additional fieldwork is needed to evaluate correlations between soil series and forest type as outlined 
in Homer (2005). County soil surveys outline soils suitable for forestry from an economic perspective. 
However, little has been done to evaluate soils from an ecological perspective (e.g., if left 

ǳƴƳŀƴŀƎŜŘΣ ŀƴ ŀǊŜŀ ǿƛǘƘ ŀ ǇŀǊǘƛŎǳƭŀǊ ǎƻƛƭ ǿƻǳƭŘ ŜǾŜƴǘǳŀƭƭȅ ǎǳŎŎŜŜŘ ǘƻ ƴƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘπŎƻƴƛŦŜǊ 
forest). 

 

 
Relative Health of Populations 

 

Relative IŜŀƭǘƘ ƻŦ tƻǇǳƭŀǘƛƻƴǎΥ ¢ƘŜ ŀŎǊŜŀƎŜ ƻŦ ƴƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘ π ŎƻƴƛŦŜǊ ŦƻǊŜǎǘ ƻƴ ŎƻƴǎŜǊǾŀǘƛƻƴ 
lands increased significantly as a result of several large land protection projects in the past 15 years, 
including the Connecticut Lakes Headwaters, expansion of Lake Umbagog NWR, and the 
Androscoggin Headwaters Forest Legacy Easement. 
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Habitat Condition 
 

 
A set of GIS data was used to assess ecological condition of each habitat type. Chapter 3 describes the 
methodology. The data used for this habitat is described below.  
 
Biological Condition:  
Species richness of rare animals within their dispersal distances from the polygon 
Species richness of rare plants in polygon 
Richness of rare and exemplary natural communities in polygon 
Vertebrate species richness (VT/NH GAP Analysis) 

 
Landscape Condition:  
Landscape Complexity 
Local Connectedness 

Similarity of habitat within 5km 
Size of unfragmented block within which matrix forest is located 

 
Human Condition:  
Index of Ecological Integrity  
 
Habitat Management Status:  
 
CeǊǘƛŦƛŜŘ ¢ǊŜŜ CŀǊƳǎ ŎƻǾŜǊ ŀǇǇǊƻȄƛƳŀǘŜƭȅ рр҈ ƻŦ ǘƘŜ ǘǿƻπŎƻǳƴǘȅ ŀǊŜŀ ƛƴ ǿƘƛŎƘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ул҈ 
ƻŦ bŜǿ IŀƳǇǎƘƛǊŜΩǎ ǇƻǘŜƴǘƛŀƭ ƴƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘ π ŎƻƴƛŦŜǊ ŦƻǊŜǎǘ ŀǊŜŀ ƻŎŎǳǊǎ όŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ 
TNC data and data in Thorne and Sundquist 2001). 

 
 
 

Threats to this Habitat in NH 
Threat rankings were calculated by groups of taxonomic or habitat experts using a multistep process (details in Chapter 4). 
Each threat was ranked for these factors: Spatial Extent, Severity, Immediacy, Certainty, and Reversibility (ability to address 
ǘƘŜ ǘƘǊŜŀǘύΦ ¢ƘŜǎŜ ŎƻƳōƛƴŜŘ ǎŎƻǊŜǎ ǇǊƻŘǳŎŜŘ ƻƴŜ ƻǾŜǊŀƭƭ ǘƘǊŜŀǘ ǎŎƻǊŜΦ hƴƭȅ ǘƘǊŜŀǘǎ ǘƘŀǘ ǊŜŎŜƛǾŜŘ ŀ άƳŜŘƛǳƳέ ƻǊ άƘƛƎƘέ ǎŎƻǊŜ 
have accompanying text in this profile. Threats that have a low spatial extent, are unlikely to occur in the next ten years, or 
there is uncertainty in the data will be ranked lower due to these factors. 

 
Habitat degradation and mortality  from insect pests  (Threat Rank: High)   

 

¢ƘŜǊŜ ŀǊŜ ŀ ƴǳƳōŜǊ ƻŦ ƴƻƴπƴŀǘƛǾŜ ƛƴǎŜŎǘ ǇŜǎǘǎ ǘƘŀǘ ƘŀǾŜ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƛƳǇŀŎǘ forest 
habitats, including gypsy moth, hemlock wooly adelgid, emerald ash borer, and Asian longhorned 
beetle. In northern hardwood ς conifer forests, where white ash is a frequent canopy tree, emerald 
ash borer (EAB) currently presents the greatest threat, with the potential to virtually eliminate this 
species from New Hampshire forests. 

 
There are 3 species of ash (Fraxinus spp.) native to New Hampshire, all of which are vulnerable to 
attack from emerald ash borer. The most common, white ash, is widespread in upland forests, and is a 
frequent, if rarely dominant, component of northern hardwood ς conifer forests (Morin & Pugh 2014). 
9!. ƛǎ ŀ ƴƻƴπƴŀǘƛǾŜ ōŜŜǘƭŜ ŦǊƻƳ !ǎƛŀ ǘƘŀǘ ōŜŎŀƳŜ ŜǎǘŀōƭƛǎƘŜŘ ƛƴ aƛŎƘƛƎŀƴ ƛƴ нллнΣ ǿƘŜǊŜ ƭŀǊǾŀƭ 
infestations began attacking native ash species. Since then it has spread throughout the midwest and 
northeastern U.S., resulting in the mortality of tens of millions of ash trees (USFS 2008). While 
biological control methods are in development, the spread of EAB has been unchecked to date. EAB  
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was first discovered in NH in 2013 in Concord. Since then it has been documented in 10 towns in the 
southern part of the state. 

 

Habitat impacts from an increase in invasive plants moving north (Threat Rank: Medium)   
 

Many invasive plants are currently limited by temperature, and are likely to expand northward into 
New Hampshire as a result of climate change. These species can displace or outcompete native plants 
and alter the composition and structure of habitats. 

 
Invasive species can have a variety of negative impacts on natural communities and habitats (Stein 
and Flack 1996). In some cases, they can alter the chemistry of forest soils, leading to permanent 
changes in species composition (Ehrenfeld et al. 2001). A warming climate can enhance the spread of 
invasive plants through multiple pathways (Hellman et al. 2008). 

 
Habitat degradation and impacts (fragmentation) from increased demand for wind power and 
associated transmission lines (Threat Rank: Medium) 

 

Within the past 10 years, there have been 3 large scale wind energy facilities constructed in New 
Hampshire. These "wind farms" are typically located on long ridgetops to maximize exposure to 
sustained winds, and include turbines that are approximately 400 feet tall, which can pose a significant 
threat to birds and bats. Birds that migrate along ridgelines at night are at greatest risk for tower 
collision by becoming disoriented when encountering lighted towers (Partners in Flight, unpublished 
data). The habitats that occupy the footprints of wind turbines and transmission corridors are lost, and 
the remaining adjacent habitat is fragmented. 

 
Kerlinger (2000) prepared an extensive literature review for the USFWS Office of Migratory Bird 
Management on avian mortality at towers and turbines. Birds that migrate along ridgelines at night 
are at greatest risk for tower collision by becoming disorientated when encountering lighted towers 
(Partners in Flight, unpublished data). Current estimates of the numbers of birds killed annually by 
communication towers range between 4 and 10 million (www.towerkill.com). A study at a West 
Virginia wind energy facility identified significant mortality of bats from collisions with wind turbines 
(Hein et al. 2013). 

 
Habitat degradation from warming conditions that ŀƭƭƻǿ ŎƻƭŘπƭƛƳƛǘŜŘ ŦƻǊŜǎǘ ǇŜǎǘǎ ǘƻ ƳƻǾŜ ƴƻǊǘƘ 
(Threat Rank: Medium) 

 

New Hampshire forests are currently at risk from a variety of insect pests (emerald ash borer, balsam 
wooly adelgid, gypsy moth, etc.). The current ranges of some of these pests, such as hemlock wooly 
adelgid, are believed to be limited by cold winter temperatures (NHDFL 2015). Under a warming 
climate scenario, the ranges of some of these species could expand, and new insect species could 
move into the state. 

 
Hemlock woolly adelgid has significantly impacted stands of hemlock in the southern and central 
Appalachians, but has only spread slowly in northern New England due to its inability to tolerate cold 
winter temperatures (Paradis et al. 2007). However, under warming climatic conditions, it could 
expand its range northward, with the potential for widespread mortality of hemlock in New 
Hampshire. 
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Habitat degradation from increased ice and wind storms that cause damage to trees resulting in 
acceleration of species composition changes (Threat Rank: Medium) 

 

aƻǊŜ ŦǊŜǉǳŜƴǘ ŘƛǎǘǳǊōŀƴŎŜ ŜǾŜƴǘǎ όŜΦƎΦΣ ƘǳǊǊƛŎŀƴŜǎΣ ƛŎŜ ǎǘƻǊƳǎΣ ǘƻǊƴŀŘƻŜǎύ ǿƛƭƭ ƭƛƪŜƭȅ ŦŀǾƻǊ ǎƘŀŘŜπ 
intolerant, early successional species (paper birch and aspen) over shade tolerant, late successional 
species (beech and hemlock). Higher rates of disturbance would also alter the relative proportions of 
different seral stages of forest. 

 
Many climate change scenarios predict that intense storms with high winds and heavy rainfall will 
become more frequent (Hayhoe et al. 2008). In general, hardwood tree species tend to be more 
ǾǳƭƴŜǊŀōƭŜ ǘƻ ŘŀƳŀƎŜ ŦǊƻƳ ƛŎŜ ǎǘƻǊƳǎ ǘƘŀƴ ǎƻŦǘǿƻƻŘ ǎǇŜŎƛŜǎ όaƛƭƭŜǊπ²ŜŜƪǎ Ŝǘ ŀƭΦ мфффύΦ ¢ƘŜǎŜ ǎǘƻǊƳǎ 
could cause widespread impacts to forests through windthrow and damage to tree canopies, leading 
early successional species to become more abundant, but evidence to support these predictions is 
speculative. 

 

Habitat conversion and impacts to wildlife  from fragmentation (Threat Rank: Medium)   
 

Within the past 10 years, there have been 3 large scale wind energy facilities constructed in New 
Hampshire. These facilities include wind turbines that are approximately 400 feet tall, which can pose 
a significant threat to birds and bats. Birds that migrate along ridgelines at night are at greatest risk 
for tower collision by becoming disoriented when encountering lighted towers (Partners in Flight, 
unpublished data). 

 
There were 78 known towers sited in New Hampshire as of 2010 (www.towerkill.com) and 475 towers 
currently mapped by NHFG. Kerlinger (2000) prepared an extensive literature review for the USFWS 
Office of Migratory Bird Management on avian mortality at towers and turbines. Current estimates of 
the numbers of birds killed annually by communication towers range between 4 and 10 million 
(www.towerkill.com). Bats are also vulnerable to impacts from wind energy facilities. Based on field 
data collection in a study of bat mortality at a wind energy facility in West Virginia, Hein et al. (2013) 
estimated a mortality rate of roughly 100 bats per turbine per year. 

 

Habitat  conversion due to development (Threat Rank: Medium)   
 

Development reduces matrix forest habitat by converting natural forest to landscaped lawns and 
impermeable surfaces (e.g., buildings, roads). Development also contributes to forest fragmentation 
by directly reducing habitat, increasing traffic on existing roads, and requiring construction of new 
transportation infrastructure. 

 
A study of 10 New Hampshire communities found that their populations increased by an average of 
70.9% (range 9.7 to 189.7%) between 1974 and 1992, while developed land increased by an average 
of 137.2%. In the community with 9.7% population growth, developed land increased by 15.9% (New 
Hampshire Office of State Planning (NHOSP) 2000). 

 
Habitat conversion resulting from decisions on land use and management  (Threat Rank: Medium)   

 

In New Hampshire, land use decisions are made at the municipal scale by volunteer planning boards 
with little or no training in natural resource issues. In cities and some of the larger towns, professional 
planning staff evaluate proposed developments and provide input to the planning board, but this is 
the exception rather than the rule. Most professional planners lack training in ecology or natural 
resources. Decisions are typically based on engineering and aesthetic considerations, with no 
recognition of direct or cumulative impacts on the underlying ecological functions of the affected 
lands or on impacts to wildlife habitat. 
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A Growth Management Advisory Committee convened by the New HOSP in 1999 concluded that: 
ω LƳǇŀŎǘǎ ƻŦ ƎǊƻǿǘƘ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ŀǊŜ ŎǳƳǳƭŀǘƛǾŜ ƻǾŜǊ ŘŜŎŀŘŜǎ 
ω 5ŜǾŜƭƻǇƳŜƴǘ ƛƴ bŜǿ IŀƳǇǎƘƛǊŜ Ƙŀǎ ƻŎŎǳǊǊŜŘ ƛƴŎǊŜƳŜƴǘŀƭƭȅΣ ǊŜǎǳƭǘƛƴƎ ƛƴ ŦǊŀƎƳŜƴǘŀǘƛƻƴ ŀƴŘ ƭƻǎǎ ƻŦ 
important and environmentally sensitive areas, including forestlands and wildlife habitat 
ω /ƻƳƳǳƴƛǘƛŜǎ ǎŜƭŘƻƳ ŜǾŀƭǳŀǘŜ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƛƳǇŀŎǘǎ ƻŦ ǘƘŜƛǊ ȊƻƴƛƴƎ ƻǊŘƛƴŀƴŎŜ ƻǊ ƭŀƴŘ ǳǎŜ 
regulations (NHOSP 2000) 

 

 

List of Lower Ranking Threats: 
 

Habitat and species impacts from salvage logging that occurs after storms and pest invasions resulting 
in species composition changes 

 

Species and habitat impacts from species composition changes related to climate change 
 

Habitat degradation from mercury deposition 
 

Habitat degradation from acid deposition 
 

Habitat conversion and degradation of forest to permanent openings and infrastructure, 
fragmentation, and disturbance to wildlife by visitor activity 

 

Habitat degradation and mortality from legal and illegal OHRV and snowmobile activity 
 

Disturbance and habitat degradation from hiking and biking trails 
 

Iŀōƛǘŀǘ ƛƳǇŀŎǘǎ ŀƴŘ ŎƻƴǾŜǊǎƛƻƴ ŦǊƻƳ ǘƘŜ ǊŜŘǳŎǘƛƻƴ ƛƴ ŦƻǊŜǎǘπōŀǎŜŘ ŜŎƻƴƻƳȅ ŀƴŘ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ 
 

Mortality and habitat degradation from road fragmentation 
 

Mortality and habitat degradation from the creation and presence of roads 
 

Habitat degradation from increased storm intensity and frequency 
 
 

Actions to benefit this Habitat in NH 
 

Incorporate habitat conservation into local land use planning   
 

Primary Threat Addressed: Habitat conversion resulting from decisions on land use and management 
 

Specific Threat (IUCN Threat Levels): Residential & commercial development 
 
Objective: 

9ƴƘŀƴŎŜ ǇǊƻǘŜŎǘƛƻƴ ƻŦ ƴƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘ π ŎƻƴƛŦŜǊ ŦƻǊŜǎǘǎ ōȅ ƛƴŎƻǊǇƻǊŀǘƛƴƎ ŎƻƴǎŜǊǾŀǘƛƻƴ Ǝƻŀƭǎ ƛƴǘƻ 
planning documents, such as municipal and regional master plans, zoning ordinances, and subdivision 
regulations. 

 
General Strategy: 

The critical gap that NHFG can address is the scientific basis for implementing land use policies and 
regulations that protect the ecological function and health of wildlife populations and their habitats. 
This technical assistance needs to be combined with an integrated approach to land use decisions 
ŀƳƻƴƎ ƭƻŎŀƭ ŘŜŎƛǎƛƻƴπƳŀƪŜǊǎΦ bICD ǎƘƻǳƭŘ ǿƻǊƪ ǿƛǘƘ ¦bI /ƻƻǇŜǊŀǘƛǾŜ 9ȄǘŜƴǎƛƻƴ ŀƴŘ bŜǿ 
Hampshire Office of Energy and Planning, key outreach partners to facilitate training for NHFG 
biologists on the integration of wildlife habitat information into local land use planning and 
regulation. Likewise, Cooperative Extension can facilitate training for town planners, planning boards,  
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regional planners, and others involved in writing master plans and local ordinances, on how to 
integrate wildlife considerations into local planning. 

 

Political Location: Watershed Location: 

Statewide tŜƳƛπ²ƛƴƴƛ ²ŀǘŜǊǎƘŜŘ 
 

Location Description: 
bƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘ π conifer forests occur statewide, but are most prevalent in central and northern 
NH. 

 

 

Continue monitoring program to identify new pests and pathogens that threaten forest health.   
 

Primary Threat Addressed: Habitat impacts from an increase in invasive plants moving north 
 

Specific Threat (IUCN Threat Levels): Climate change & severe weather 
 
Objective: 

The objective is to protect forest habitats from new forest pests arriving in New Hampshire as a result 
of movement by people or natural dispersal. 

 

General Strategy: 

The Division of Forests and Lands Forest Health Program currently conducts regular monitoring of 
forest health issues, and undertakes activities specifically designed to document the arrival of new 
pests and pathogens. One example is the program using swimming pool filters to try and document 
occurrences of Asian longhorned beetle. 

 

Political Location: Watershed Location: 

Statewide 
 
 

Protect unfragmented blocks and other key wildlife habitats.   
 

Primary Threat Addressed: Habitat conversion due to development 
 

Specific Threat (IUCN Threat Levels): Residential & commercial development 
 
Objective: 

¢ƘŜ ƻōƧŜŎǘƛǾŜ ƛǎ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜ ƭŀǊƎŜǎǘ ŀƴŘ ƘƛƎƘŜǎǘ ǉǳŀƭƛǘȅ ƻŎŎǳǊǊŜƴŎŜǎ ƻŦ ƴƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘ π ŎƻƴƛŦŜǊ 
forest habitat, with an emphasis on developing and maintaining corridors for wildlife movement and 
species dispersal. 

 
General Strategy: 

NHFG should use maps of prioritized unfragmented blocks and other key habitat information to 
review and identify land protection projects. These maps should also be distributed to the 
conservation community. Virtually all wildlife and habitats will directly or indirectly benefit from 
habitat protection, and the land protection strategy should be viewed as one of the most important 
ǿŀȅǎ ǘƻ ŜƴǎǳǊŜ ƭƻƴƎπǘŜǊƳ ǿildlife protection. 

 

Political Location: Watershed Location: 

Statewide tŜƳƛπ²ƛƴƴƛ ²ŀǘŜǊǎƘŜŘ 
 

Location Description: 
bƻǊǘƘŜǊƴ ƘŀǊŘǿƻƻŘ π ŎƻƴƛŦŜǊ ŦƻǊŜǎǘǎ ƻŎŎǳǊ ǎǘŀǘŜǿƛŘŜΣ ōǳǘ ŀǊŜ Ƴƻǎǘ ǇǊŜǾŀƭŜƴǘ ƛƴ ŎŜƴǘǊŀƭ ŀƴŘ ƴƻǊǘƘŜǊƴ 
NH. 
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Acres in NH: 8099 

Percent of NH Area: <1 

Acres Protected: 3240 

Percent Protected: 40 

 

 

 

Habitat Distribution Map 
 

 
Habitat Description 

 

tƛƴŜ ōŀǊǊŜƴǎ ŀǊŜ ŜŀǊƭȅπǎǳŎŎŜǎǎƛƻƴŀƭ Ƙŀōƛǘŀǘǎ ƻŎŎǳǊǊƛƴƎ ƻƴ ƴƻǊǘƘŜŀǎǘŜǊƴ Ŏƻŀǎǘŀƭ sand plains or on 
sandy, glacial outwash deposits of major river valleys (Howard et al 2005). Soils are acidic, droughty, 
ƴǳǘǊƛŜƴǘπǇƻƻǊΣ ŀƴŘ ŜȄŎŜǎǎƛǾŜƭȅ ǿŜƭƭπŘǊŀƛƴŜŘΦ Lƴ bŜǿ IŀƳǇǎƘƛǊŜΣ ǇƛƴŜ ōŀǊǊŜƴǎ ŀǊŜ ŘƻƳƛƴŀǘŜŘ ōȅ ǇƛǘŎƘ 
pine (Pinus rigida) and scrub oak (Quercus ilicifolia) and form a matrix of dense scrub oak thickets and 
heath barrens interspersed with pockets of pitch pine forest and grassy openings (Sperduto and 
Nichols 2011). This structural and compositional heterogeneity is in constant flux, a process 
maintained by frequent disturbances such as wildfire. Fires occur naturally and regularly in pine 
barrens, with lightning serving as the primary ignition source (Howard et al 2005). These fires are 
ŀōƭŜ ǘƻ ǎǇǊŜŀŘ ǊŀǇƛŘƭȅ ŀŎǊƻǎǎ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ Ŧƭŀǘ ŜȄǇŀƴǎŜ ƻŦ ŘǊȅΣ ŦƛǊŜπǇǊƻƴŜ ǾŜƎŜǘŀǘƛƻƴ όIƻǿŀǊŘ Ŝǘ ŀƭ 
2005). Lee sides of habitat features, such as eskers, rivers, and slopes act as natural firebreaks, 
creating variation in species composition as well as vegetational age distributions (Howard et al 
2005). 
ThŜ ǘǿƻ ǾŀǊƛŀƴǘǎ ƻŦ ǘƘŜ ǇƛǘŎƘ ǇƛƴŜπǎŎǊǳō ƻŀƪ ǿƻƻŘƭŀƴŘ ŎƻƳƳǳƴƛǘȅ ƻŎŎǳǊǊƛƴƎ ƛƴ bŜǿ IŀƳǇǎƘƛǊŜ ŀǊŜ 
the Merrimack Valley variant and the Ossipee variant (Sperduto and Nichols 2011). The Merrimack 
Valley variant occurs in the Concord pine barrens and occupies Windsor sandy loams and Hinckley 
Ŏƻōōƭȅ ǎŀƴŘȅ ƭƻŀƳǎ ό±ŀƴ[ǳǾŜƴ мффпύΣ ōƻǘƘ ŘŜǇƻǎƛǘǎ ƻŦ ǘƘŜ ǇƻǎǘπƎƭŀŎƛŀƭ [ŀƪŜ aŜǊǊƛƳŀŎƪ ό{ǇŜǊŘǳǘƻ ŀƴŘ  



Appendix B: Habitats  

 New Hampshire Wildlife Action Plan Appendix B-73 

 
 
Nichols 2011). This variant is characterized by a high diversity of both common and rare vascular 
plants, including wild lupine (Lupinus perennis), clasping milkweed (Asclepias amplexicaulis), and New 
Jersey redroot (Ceanothus americanus) (Sperduto and Nichols 2011). The Ossipee variant occurs in 
the Ossipee pine barrens, occupying deep outwash deposits between Ossipee and Silver Lake 
(Sperduto and Nichols 2011). Less diverse than the southern variant, the Ossipee variant is instead 
associated with more northern plant species such as red bearberry (!ǊŎǘƻǎǘŀǇƘȅƭƻǎ ǳǾŀπǳǊǎƛύΣ ǘƘǊŜŜπ 
toothed cinquefoil (Sibbaldiopsis tridentataύΣ ŀƴŘ ōƭǳŜ ƎǊƻǳƴŘπŎŜŘŀǊ όDiphasiastrum tristachyum) 
(Sperduto and Nichols 2011). 

 
Justification (Reason for Concern in NH) 

 

Pine barrens are among the most imperiled communities in the world (Raleigh et al 2003). 
Throughout the thousands of ȅŜŀǊǎ ƻŦ ǘƘŜƛǊ ŜȄƛǎǘŜƴŎŜΣ ǇƛǘŎƘ ǇƛƴŜπǎŎǊǳō ƻŀƪ ǿƻƻŘƭŀƴŘǎ ƘŀǾŜ 
significantly contributed to the biological diversity of the northeast (Howard et al 2005). These 
communities support a suite of species that are regionally and globally rare (Howard et al 2005). Of 
the rare fauna occurring within them, the largest assemblage is Lepidoptera, as demonstrated in New 
Hampshire (VanLuven 1994). Of the 726 Lepidoptera species collected in the Concord pine barrens, 4 
are globally imperiled and 37 are rare to the state, including the federally and state endangered 
Karner blue butterfly (Lycaeides melissa samuelis) as well as the state endangered frosted elfin 
(Callophyrus [Incisalia] irus) and persius duskywing skipper (Erynnis persius persius) (VanLuven 1994, 
Chandler 2001, Sperduto and Nichols 2011). A large proportion of these Lepidopteran fauna are 
exclusively dependent on blue lupine and other plants restricted to pine barrens (Sperduto and 
Nichols 2011). The Ossipee pine barrens lacks the level of Lepidopteran diversity found in its southern 
counterpart, although it does support the only New England occurrences of the pine pinion moth 
(Lithophane lepida lepida), and the Acadian swordgrass moth (Xylena thoracica) (Sperduto and 
Nichols 2011). 
 

Pine barren communities also serve a role in the life histories of a number of vertebrates, a 
relationship based on edaphic and structural features, rather than host plant specificity (Howard et al 
2005). These species include approximately 50% of northeastern birds, almost 60% of northeastern 
mammals, and a number of reptiles and amphibians (Howard et al 2005). 
Historically, pine barrens provided the array of distinctive habitat features required by their 
associated fauna (Howard et al 2005). However, with increased fire suppressƛƻƴ ŘǳǊƛƴƎ ǘƘŜ ƭŀǎǘ ƘŀƭŦπ 
ŎŜƴǘǳǊȅΣ ǘƘƛǎ ƘŀōƛǘŀǘΩǎ ƴŀǘǳǊŀƭ ŎƻǳǊǎŜ ƻŦ ǎǳŎŎŜǎǎƛƻƴ Ƙŀǎ ōŜŜƴ ǎŜǾŜǊŜƭȅ ŘƛǎǊǳǇǘŜŘ όIƻǿŀǊŘ нллоύΦ 
wŜŘǳŎŜŘ ƛƴǘŜƴǎƛǘȅ ŀƴŘ ŦǊŜǉǳŜƴŎȅ ƻŦ ƴŀǘǳǊŀƭ ŘƛǎǘǳǊōŀƴŎŜ ŎŀǳǎŜŘ ǘƘŜ ǇƛǘŎƘ ǇƛƴŜπǎŎǊǳō ƻŀƪ ǿƻƻŘƭŀƴŘ ǘƻ 
ŀŘǾŀƴŎŜ ƛƴǘƻ ŀ ŎƭƻǎŜŘ ǇƛǘŎƘ ǇƛƴŜπǎŎǊǳō ƻŀƪ ŦƻǊŜǎǘΣ ŜƭƛƳƛƴŀǘƛƴƎ ǎǘǊǳŎǘǳǊŀƭ ŜƭŜƳŜƴǘǎ ŎǊƛǘƛŎŀƭ ǘƻ ǘƘŜ ƭƻƴƎπ 
term viability of indigenous species populations (Raleigh et al 2003, Howard et al 2005). Moreover, 
urban development has added to the effects of fire suppression, further reducing the extent of pitch 
ǇƛƴŜπǎŎǊǳō ƻŀƪ ǿƻƻŘƭŀƴŘ ŎƻƳƳǳƴƛǘƛŜǎ όIƻǿŀǊŘ Ŝǘ ŀƭ нллрύΦ ¢ƘŜ ǊŜǎǳƭǘ Ƙŀǎ ōŜŜƴ ǎƛƎƴƛŦƛŎŀƴǘ Ƙŀōƛǘŀǘ 
loss and fragmentation in systems that were historically large and contiguous (Howard et al 2005). 

 
Protection and Regulatory Status 

 

Federal 
National Plant Protection Act: promotes the preservation of wild lupine, clasping milkweed, and 
golden heather (Hudsonia ericoides) on state lands, but provides no protection on private property 
(VanLuven 1994) 
State 
New Hampshire Native Plant Protection Act of 1987. 
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Local 
Concord Municipal Airport Development and Conservation Management Agreement: restricts 
development within designated conservation zones, authorizes the New Hampshire Fish and Game 
Department, the Department of Resources and Economic Development, the New Hampshire Army 
National Guard, and the United States Fish and Wildlife Service to undertake management actions to 
provide and enhance essential habitat for federally and state listed threatened and endangered 
species of Lepidoptera. 

 
 

Distribution and Research 
 

Pine barrens are predominantly restricted to New Jersey, though regionally rare examples occur in 
Maine, New Hampshire, Massachusetts, Pennsylvania, and New York (Howard 2003). In New 
Hampshire, this habitat is limiteŘ ǘƻ ǘƘŜ {ŜōŀƎƻπhǎǎƛǇŜŜ ŀƴŘ DǳƭŦ ƻŦ aŀƛƴŜ /ƻŀǎǘŀƭ tƭŀƛƴ ŜŎƻǊŜƎƛƻƴ 
subsections (Sperduto and Nichols 2011). The Ossipee pine barrens is located within the towns of 
hǎǎƛǇŜŜΣ ¢ŀƳǿƻǊǘƘΣ CǊŜŜŘƻƳΣ aŀŘƛǎƻƴΣ ŀƴŘ 9ŦŦƛƴƎƘŀƳΣ ŀǘ ŀƴ ŜƭŜǾŀǘƛƻƴ ǊŀƴƎŜ ƻŦ мотπмрнƳ όIƻǿŀǊŘ 
2003). Its estimated historic extent encompassed over 2,833 ha (7,000 ac), which has since been 
reduced to about 1,214 ha (3,000 ac) (Howard 2003). The Concord pine barrens occurs within the city 
of Concord at an elevation of 105m. Its distribution once covered approximately 1,821 ha (4,500 ac) 
ŀƭƻƴƎ ǘƘŜ aŜǊǊƛƳŀŎƪ wƛǾŜǊ ŦǊƻƳ /ƻƴŎƻǊŘ ǎƻǳǘƘ ǘƻ bŀǎƘǳŀΣ ƻŦ ǿƘƛŎƘ ƻƴƭȅ ннт Ƙŀ όрсо ŀŎύ ǊŜπƳŀƛƴ 
today (VanLuven 1994). 
Areas requiring further research include historical distribution, geologic and ecological processes 
ŎƻƴǘǊƛōǳǘƛƴƎ ǘƻ ǘƘŜ ŦƻǊƳŀǘƛƻƴ ƻŦ ǇƛǘŎƘ ǇƛƴŜπǎŎǊǳō ƻŀƪ ǿƻƻŘƭŀƴŘ ŎƻƳƳǳƴƛǘƛŜǎΣ ŘƛǎǘǊƛōǳǘƛƻƴ ŀƴŘ 
ŎƻƴŘƛǘƛƻƴ ƻŦ ǇƻǇǳƭŀǘƛƻƴǎ ƻŦ ǇƛƴŜ ōŀǊǊŜƴǎπŘŜǇŜƴŘŜƴǘ ŦŀǳƴŀΣ ŀƴŘ ǘƘŜ ǊƻƭŜ ƻŦ ƭŀƴŘπǳǎŜ ƘƛǎǘƻǊȅ ƛƴ 
maintaining and/or promoting the establishment of pitch pinŜπǎŎǊǳō ƻŀƪ ǿƻƻŘƭŀƴŘ ƘŀōƛǘŀǘΦ 

 
Relative Health of Populations 

 

DƻƻŘ ŜȄŀƳǇƭŜǎ ƻŦ ǇƛǘŎƘ ǇƛƴŜπǎŎǊǳō ƻŀƪ ǿƻƻŘƭŀƴŘǎ ƛƴ bŜǿ IŀƳǇǎƘƛǊŜ ƻŎŎǳǊ ƛƴ ǘƘŜ /ƻƴŎƻǊŘ ǇƛƴŜ 
barrens (Concord) and the Ossipee pine barrens, (Freedom, Madison, Ossipee, and Tamworth), with 
the OǎǎƛǇŜŜ ǇƛƴŜ ōŀǊǊŜƴǎ ōŜƛƴƎ ŎƻƴǎƛŘŜǊŜŘ ǘƘŜ ƭŀǊƎŜǎǘ ŀƴŘ Ƴƻǎǘ ǇǊƛǎǘƛƴŜ ǇƛǘŎƘ ǇƛƴŜπǎŎǊǳō ƻŀƪ 
woodland community in the state (Howard 2003, Sperduto and Nichols 2004). A small, heavily 
managed population of Karner blue butterflies exists in the Concord pine barrens, and populations of 
other lepidopteran species associated with this habitat are found in both the Concord and Ossipee 
ǇƛƴŜ ōŀǊǊŜƴǎΦ ¢ƘŜ hǎǎƛǇŜŜ ǇƛƴŜ ōŀǊǊŜƴǎ ǎǳǇǇƻǊǘ ǘƘŜ ƭŀǊƎŜǎǘ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƻŦ 9ŀǎǘŜǊƴ ²ƘƛǇπǇƻƻǊπǿƛƭƭǎ 
in the state, as well as significaƴǘ ǇƻǇǳƭŀǘƛƻƴǎ ƻŦ ǎŜǾŜǊŀƭ ƻǘƘŜǊ ǎǇŜŎƛŜǎ ƻŦ ǎƘǊǳōƭŀƴŘπŘŜǇŜƴŘŀƴǘ ōƛǊŘǎ 
(Hunt 2013). 

 
 

Habitat Condition 
 

A set of GIS data was used to assess ecological condition of each habitat type. Chapter 3 describes the 
methodology. The data used for this habitat is described below. 
 
Biological Condition:  
Species richness of rare animals within their dispersal distances 
Richness of rare and exemplary natural communities 
Species richness of rare plants by landform and elevation zone 
Vertebrate species richness (VT/NH GAP Analysis) 

 
Landscape Condition:  
Landscape Complexity 
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Local Connectedness 
Similarity of habitat within 5km 
Size of unfragmented block within which matrix forest is located 

 
Human Condition: 
 Index of Ecological Integrity 
 
Habitat Management Status:  
 
Current habitat management and restoration techniques used in the Concord pine barrens include 
native plant propagation, vegetation management using specialized mowers and feller bunchers, 
and prescribed fire. Habitat monitoring is completed before and after management 
implementation. The goal is to create a shifting mix of native grassland, shrubland, and woodland 
features (Fuller et al. 2003). 
 
The Nature Conservancy has been actively managing the Ossipee pine barrens since 2007 including 
mechanical treatments to create firebreaks and remove unwanted vegetation, and prescribed 
burning. The intent is to maintain, enhance, and restore ecological processes vital to the overall 
ŦǳƴŎǘƛƻƴ ƻŦ ǘƘŜ ǇƛǘŎƘ ǇƛƴŜπǎŎǊǳō ƻŀƪ ǿƻƻŘƭŀƴŘ ŎƻƳƳǳƴƛǘȅ όwŀƭŜƛƎƘ Ŝǘ ŀƭ нллоύΦ 

 
 

Threats to this Habitat in NH 
Threat rankings were calculated by groups of taxonomic or habitat experts using a multistep process (details in Chapter 4). 
Each threat was ranked for these factors: Spatial Extent, Severity, Immediacy, Certainty, and Reversibility (ability to address 
ǘƘŜ ǘƘǊŜŀǘύΦ ¢ƘŜǎŜ ŎƻƳōƛƴŜŘ ǎŎƻǊŜǎ ǇǊƻŘǳŎŜŘ ƻƴŜ ƻǾŜǊŀƭƭ ǘƘǊŜŀǘ ǎŎƻǊŜΦ hƴƭȅ ǘƘǊŜŀǘǎ ǘƘŀǘ ǊŜŎŜƛǾŜŘ ŀ άƳŜŘƛǳƳέ ƻǊ άƘƛƎƘέ ǎŎƻǊŜ 
have accompanying text in this profile. Threats that have a low spatial extent, are unlikely to occur in the next ten years, or 
there is uncertainty in the data will be ranked lower due to these factors. 

 
Habitat degradation from catastrophic fire (Threat Rank: Medium)   

 

Without a regular fire regime, fuels have accumulated, increasing the risk of high intensity wildfires 
inappropriate to pine barrens regeneration. Changing climate may also modify the existing rate and 
severity of disturbance events such as fire. 

 
Refugia are needed within the landscape to protect Lepidoptera populations (Swengel and Swengel 
2007). Refuges have three main functions in relation to fire: they enhance immediate survival during a 
ŦƛǊŜ ŜǾŜƴǘΣ ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ ǇŜǊǎƛǎǘŜƴŎŜ ƻŦ ƛƴŘƛǾƛŘǳŀƭǎ ŀƴŘ ǇƻǇǳƭŀǘƛƻƴǎ ŀŦǘŜǊ ŦƛǊŜ ŀƴŘ ŀǎǎƛǎǘ ǿƛǘƘ ǊŜπ 
establishment of populations in the longer term (Robinson et al. 2013). 

 
Habitat degradation and mortality from a lack of fire that leads to loss of constituent plant species 
(Threat Rank: Medium) 

 

Due to the xeric soil, flammable pine litter, and flat terrain on which they occur, pine barrens have 
been subject to frequent wildfires (Howard 2003). The absence of such disturbance, combined with 
the natural processes associated with succession, have caused the community composition of pitch 
ǇƛƴŜπǎŎǊǳō ƻŀƪ ǿƻƻŘƭŀƴŘǎ ǘƻ ǎƘƛŦǘ ƛƴǘƻ ŀ ŎƭƻǎŜŘπŎŀƴƻǇȅ ŦƻǊŜǎt dominated by fire intolerant hardwoods 
(Howard et al 2005). 

 
Lƴ ǘƘŜ ƴƻǊǘƘŜŀǎǘΣ ǇƛǘŎƘ ǇƛƴŜπǎŎǊǳō ƻŀƪ ǿƻƻŘƭŀƴŘ ŎƻƳƳǳƴƛǘƛŜǎ ǊŜǉǳƛǊŜ ǇŜǊƛƻŘƛŎ ŦƛǊŜ ǘƻ ǇŜǊǎƛǎǘ ό²ŀƎƴŜǊ 
et al 2003). Fire suppression has been a major factor contributing to the decline of disturbŀƴŎŜπ 
ŘŜǇŜƴŘŜƴǘ Ƙŀōƛǘŀǘǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ƴƻǊǘƘŜŀǎǘ όwŀƭŜƛƎƘ нллоύΦ Lƴ ǘƘŜ ƭŀǎǘ ƘŀƭŦπŎŜƴǘǳǊȅΣ ƴŀǘǳǊŀƭ ŦƛǊŜ 
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disturbance has been eliminated from both the Concord and Ossipee pine barrens systems, leading to 
a significant shift in community composition and structure (VanLuven 1994, Howard 2003). In 
Concord, the distinguishing mosaic of grassy openings, heath barrens, scrub oak thickets, and pitch 
ǇƛƴŜ ǿƻƻŘƭŀƴŘǎ ƴƻ ƭƻƴƎŜǊ ŜȄƛǎǘǎΣ ŀǎ ƛǘ Ƙŀǎ ōŜŜƴ ǊŜǇƭŀŎŜŘ ōȅ ƳŜŘƛǳƳπŦƛǊŜ ǘƻƭŜǊŀƴǘ ǿƘƛǘŜ ǇƛƴŜ ŀƴŘ ŦƛǊŜ 
inǘƻƭŜǊŀƴǘ ƘŀǊŘǿƻƻŘǎ ό±ŀƴ[ǳǾŜƴ мффпύΦ {ƛƳƛƭŀǊƭȅΣ ǿƘƛǘŜ ǇƛƴŜ ŀƴŘ ŦƛǊŜπƛƴǘƻƭŜǊŀƴǘ ƘŀǊŘǿƻƻŘǎ ƘŀǾŜ 
substantially increased over the last 50 years in the Ossipee pine barrens and are predicted to soon be 
the dominant canopy species (Howard et al 2005). 

 

Habitat impacts from inappropriate timber management (Threat Rank: Medium)   
 

Selective cutting has been the dominant method for timber management over the past few decades. 
In a fire adapted forest such as pine barrens, this method may be inappropriate for maintaining a 
typical species composition resulting in a more hardwood dominated forest. 

 
Cut unit size is the most important factor influencing landscape pattern in pine barrens due to the 
importance of large openings in the fire adapted system (Radeloff et al. 2006). 

 

Habitat conversion from infrastructure development (Threat Rank: Medium)   
 

It has been asserted that one of the major threats to pine barrens is habitat loss, primarily as a result 
of development (Howard et al 2005). Habitat features associated with these communities, such as 
level terrain, sandy soils, high stability, high permeability, and low compaction, make them optimal for 
commercial and residential development. Some species of vertebrates that use pine barrens can 
travel significant dƛǎǘŀƴŎŜǎΣ ǊŜǉǳƛǊƛƴƎ ƭŀǊƎŜ ōƭƻŎƪǎ ƻŦ ŎƻƴǘƛƎǳƻǳǎ ƘŀōƛǘŀǘΦ ! ƘŀƭŦπŎŜƴǘǳǊȅ ƻŦ Ŏƻƴǎǘŀƴǘ 
growth has resulted in a severe loss of habitat in communities that were historically large and 
contiguous (Howard et al 2005). 

 
Throughout the northeast, nearly half of all ƪƴƻǿƴ ǇƛǘŎƘ ǇƛƴŜπǎŎǊǳō ƻŀƪ ǿƻƻŘƭŀƴŘ ŎƻƳƳǳƴƛǘƛŜǎ ƘŀǾŜ 
been lost as a result of development and fire suppression (Jordan et al 2003). New Hampshire had at 
one time supported 4 such communities, including the Nashua, Manchester, Concord, and Ossipee 
pine barrens (The Nature Conservancy 2004). As in the remainder of the region, increased 
development and urban sprawl throughout the state drastically reduced the extent of these 
communities. Both the Nashua and Manchester pine barrens have been entirely altered, while a mere 
10% of the historic Concord Pine Barrens and 30% of the Ossipee remain today (Helmbolt and Amaral 
1994, The Nature Conservancy 2004). 

 
Species impacts from fragmentation (Threat Rank: Medium)   

 

As more patches are created isolation prevents dispersal of moth species eventually losing them at 
certain locations over time. Size of fragment affects the species that survive based on life history 
charactersitics. 

 
Affinity of a species to forest habitat or less dtermines the size of fragment they will use ranging from 
hedgerow, small to large patches (Slade et al. 2013). Declines in species related to severity of 
ŦǊŀƎŜƳŜƴǘŀǘƛƻƴ ŀƭǎƻ ǊŜƭŜŀǘŜŘ ǘƻ ǘƘŜ ŦǳƴŎǘƛƻƴŀƭ ƎǊƻǳǇ π ǘǊŜŜΣ ǎƘǊǳō ƻǊ ƎǊŀǎǎ ŦƻǊō ŦŜŜŘƛƴƎ ǎǇŜŎƛŜǎ 
(Schmidt and Roland 2006). 

 

 

List of Lower Ranking Threats: 
 

Habitat impacts from herbivory (deer browsing) 
 

Habitat degradation and species impacts from introduced or invasive plants  
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Habitat degradation and species impacts from introduced or invasive plants 

Species impacts and mortality from introduced animal species 

Habitat degradation and species impacts from change of structure 

Mortality (accidental) of species from recreational activity 

Mortality of lepidoptera species from recreational activity 

Mortality from the collection of individuals from the wild 

Mortality from collecting lepidoptera species 
 

Habitat degradation from the selective removal of species through mowing 
 

Habitat impacts from shifts and changes in species composition 
 

Habitat impacts from the fragmentation of remaining populations 
 

Mortality related to development 
 
 

Actions to benefit this Habitat in NH 
 

Habitat Conservation   
 

Primary Threat Addressed: Habitat conversion from infrastructure development 
 

Specific Threat (IUCN Threat Levels): Residential & commercial development 
 
Objective: 

 

General Strategy: 

Identify remaining patches of pine barrens and potential pine barrens sites in Ossipee and Concord 
for future protection. Protection plan should also include the intent to manage the parcel as needed 
to restore or maintain pine barrens on site. 

 

 

Political Location: Watershed Location: 
 
 
Habitat Mangament and Restoration   

 

Primary Threat Addressed: Habitat degradation from a lack of fire that leads to loss of constituent plant 
species 

 

Specific Threat (IUCN Threat Levels): Natural system modifications 
 
Objective: 

 

General Strategy: 

Habitat management will increase the distribution and abundance of pine barrens within their existing 
ŀƴŘ ƘƛǎǘƻǊƛŎŀƭ ǊŀƴƎŜ ōȅ ǊŜǎǘƻǊƛƴƎ ŎƭƻǎŜŘπŎŀƴƻǇȅ ǎǘŀƴŘǎ ǘƻ ŀƴ ŜŀǊƭȅπǎǳŎŎŜǎǎƛƻƴŀƭ ǎǘǊǳŎǘǳǊŜΦ {ǘŀƴŘŀǊŘ 
Ƙŀōƛǘŀǘ ƳŀƴŀƎŜƳŜƴǘ ǘŜŎƘƴƛǉǳŜǎ ƛƴŎƭǳŘƛƴƎ ŦƻǊŜǎǘǊȅΣ ŦƛǊŜΣ ŀƴŘ ƘŜǊōƛŎƛŘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƘŀǾŜ ǿŜƭƭπ 
ŘƻŎǳƳŜƴǘŜŘ ŜŦŦƛŎŀŎȅ ƛƴ ǊŜŘǳŎƛƴƎ ǘƘŜ ŎƻǾŜǊ ƻŦ ŎŀƴƻǇȅπŦƻǊƳƛƴƎΣ ǎƘŀŘŜπǘƻƭŜǊŀƴǘΣ ŀƴŘ ŦƛǊŜπǎŜƴǎƛǘƛǾŜ 
ǎǇŜŎƛŜǎΦ 9ŀǊƭȅπǎǳŎŎŜǎǎƛonal plant species abundance increases in response to a broad range of  
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vegetation management techniques (Smallidge et al. 1996). Management simulates natural and 
ŀƴǘƘǊƻǇƻƎŜƴƛŎ ŘƛǎǘǳǊōŀƴŎŜΣ ŎǊŜŀǘƛƴƎ ŀǊŜŀǎ ƻŦ ƻǇŜƴ ƻǊ ǎŜƳƛπƻǇŜƴ Ƙŀōƛǘŀǘ ƛƴǘŜǊǎǇŜǊǎŜŘ ǿƛǘƘ Ŏƭƻsed 
woodlands. In addition to maintaining open habitat structure, fire management releases scarce 
nutrients, exposes bare mineral soil, and stimulates flowering, germination, and seedling 
ŜǎǘŀōƭƛǎƘƳŜƴǘ ƻŦ ŦƛǊŜπŀŘŀǇǘŜŘ ǎǇŜŎƛŜǎΣ ǿƘƛƭŜ ǎŜǊǾƛƴƎ ǘƻ ǇǊƻƳƻǘŜ ŀƴŘ maintain connectivity across the 
landscape (Wagner et al 2003). This continually changing heterogeneous landscape satisfies the 
microhabitat needs of a suite of indigenous species. 

 

 

Political Location: Watershed Location: 
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Rocky Ridge, Cliff, and Talus 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo by Dan Sperdutot 
 
 
Acres in NH: 100863 

Percent of NH Area: 2 

Acres Protected: 68587 

Percent Protected: 68 
 
 
 
 

Habitat Distribution Map 
 

 
Habitat Description 

 

This profile covers three related but distinct habitats: rocky ridges, cliffs, and talus slopes. In the 2005 
Wildlife Action Plan, rocky ridges and talus slopes were discussed in one habitat profile, while cliffs 
were addressed in a separate profile. However, these habitats are associated with features that often 
occur in close proximity to one another on the landscape and are often the result of related geologic 
processes, and it was considered opportune to lump them together for the purposes of habitat 
modeling and mapping. Despite this lumping, cliff and talus habitats are still delineated separately 
from rocky ridges on habitat maps, and these habitats will be discussed separately in this profile 
where appropriate. 

 
The combination of habitats discussed in this profile corresponds to six natural community system 
types as described by NHNHB (Sperduto 2011). These systems can be divided into two major groups 
primarily by elevation and geographic distribution. The first of these groups includes the montane 
ǊƻŎƪȅ ǊƛŘƎŜΣ ƳƻƴǘŀƴŜ π ǎǳōŀƭǇƛƴŜ ŎƭƛŦŦΣ ŀƴŘ ƳƻƴǘŀƴŜ ǘŀƭǳǎ ǎƭƻǇŜ ǎȅǎǘŜƳǎΦ These are montane systems, 
generally occurring above 2,200 ft. in elevation, and found primarily in the White Mountains and the 
ƘƛƎƘƭŀƴŘǎ ƻŦ ǿŜǎǘπŎŜƴǘǊŀƭ bŜǿ IŀƳǇǎƘƛǊŜΦ ¢ƘŜ ǎŜŎƻƴŘ ƎǊƻǳǇ ŀǊŜ ǘŜƳǇŜǊŀǘŜ όғнΣнлл ŦǘΦύ ǎȅǎǘŜƳǎ 
found primarily in central and souǘƘŜǊƴ bŜǿ IŀƳǇǎƘƛǊŜΦ ¢ƘŜǎŜ ŀǊŜ ǘƘŜ ǘŜƳǇŜǊŀǘŜ ǊƛŘƎŜ π ŎƭƛŦŦ π ǘŀƭǳǎΣ 
rich temperate rocky woods, and rich Appalachian oak rocky woods systems. 

 
Cliffs are steep rocky outcrops greater than 65 degrees in slope and over 3 meters in height. Both  
 


























































































































































































































































































































































